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CONTRACTORS FOR 


Me Pp AVE ME NTS Of Genuine Trinidad Asphalt. 


(VER five millions square ‘yards, equal to about 285 miles of THE IDEAL PAVEMENT OF MODERN TIMES 
treet thirty feet wide, in successful use in over forty cities of the NO LONGER AN EX PERIMENT 
U nitec j States and Canada. For full information and estimates, EX PERIENCE HAS ESTABLISHED 


ipply to . . . + . * © . * . . 
aint As ITS SUPERIORITY, 
WARREN-SCHARF ASPHALT PAVING COMPANY, 81 FULTON STREET, NEW YORK, 

OR 28 BLYMYER BUILDING, CINCINNATI, OHIO. 


The Indianapolis Paving Exposition 


Embracing the Largest ia: Finest Collection of Spesanens af Paving i in the World, will, on 
account of its value and beneficial influence in stimulating a spirit of public improvement, 

be continued indefinitely under the management of the Commercial Club of Indianapolis 
Ne Oe Oe the organization which originated the idea and 
made the Exposition a success. Exhibits of more than 
sixty of the Leading American Paving Companies. New 
exhibits are being added, and the Exposition will be 
of the unequaled advantages af- |. enlarged and improved’ in -every way possible. 

forded by the Exposition for Garnerinc Known- |. Companies not already represented: are invited to 
EDGE OF PAVING. § °@  @ ©. © (@@ send exhibits; but no paving material regarded by 
aor Vee othe committee in charge as being without -merit 
will He admitted ts the Bspositios: Exhibits must, in all cases, be shipped with freight 
charges prepaid.. The assurance can be given that more can be learned about paying at 

this teu tens than a bY. os a dozen of the best paved cities in America. 


\ TWO-CENT STAMP SHOULD BE SENT with requests for COPIES OF THE REPORT OF THE PAVING EXPOSITION. - 


FOR FURTHER INFORMATION, ADDRESS THE COMMERCIAL CLUB, INDIANAPOLIS, INDIANA. 
M.S. HUEY, GEO. N. CATTERSON, WILLIAM C. BOBBS;, Paving Exposition Committee, 

















LL cities in the United States are invited | 
té send committees or official delegtaions {\ 


to Indianapolis to’avail themstlves | 



































"<THE BEST AND CHEAPEST 


Interstitial Filling for any kind of Block Paving, 
Stone, Brick, Wood or Cobblestone, is 


Murphv’s. Grout Filling 


It has been.in Use in Columbus, Ohio, for Six Years, 


Under the heaviest traffic, without any signs of wear being perceptible. 
It has been adopted for use hereafter in all block paving. 

A secret of success in Block or Brick Paying is the use of interstitial fill- 
ing that will wear without breaking. Mr. Murphy has discovered the 
secret. His Grout Filling makes the most durable pavements, as experience 
with it demonstrates. It is not only irfinitely better than coal-tar, but it 
is forty per cent. cheaperin cost: For full information address 


JOHN MURPHY, Patentee, 373 Lazelle Street, Columbus, Ohio. 








ITH GOOD PAVEMENTS-—® 


SHOULD GO GOOD WHEELS. 





The BEST WHEELS are always BEST either on good or poor roads. 


Columbia Gyeles 


HicHest Grape ONLY. 
a 
CATALOGUE FREE. 








BRANCH HOUSES: 
12 Warren Street, New York. 
291 Wabash Ave., Chicago. 


POPE MFC. CO. 77 Franklin St., BOSTON.” Factory, Hartford, Conn. 





Pavem ents 
and Roads 


- Their Construction and Maintenance. 


By E. G. LOVE, Ph. D. 


Large 8vo., pp. 410; handsomely bound in cloth. 
Sent post-paid on receipt of $5.00. 


Appress PAVING AND MUNICIPAL ENGINEERING 


CHAMBER OF COMMERCE, INDIANAPOLIS, IND, 


A TREATISE 





Masonry Construction. 


By Ina O. BAKER, C. B., 
Professor of Civil Engineering. University of Illinois, 


Cloth, 6 x 9 inches, 552 + xv. pases: 160 figures, many of which are full 


23 oa roa! lates ;. 87 tables of costs, strength. contents, ete. Copious 
fade book optainia the results of a great number of aon fear al and a 
lar; : ae Bio ner of practical data on the cost of masonry, pile driving, foundations, 
culverts, etc., ek also many tables of contents to facilitate the making of esti- 
mates,—all prepared especially for this volume. 
PRICE, POST-PAID, $5.00. 


FOR SALE BY 


Paving and Manicipal Engineering, 


INDIANAPOLIS. 








J. M. McDowEtt, President, D. E. MCDOWELL, Manager. 


THE BRAZIL ait 


Fire Brick & Sewer ipe (0, 


Factory, Brazil, Indiana, 





STREET PAVING BRICK A SPECIALTY. 





Manufacturers of the Celebrated HALLWOOD BLOCK. 


W. A. Ruopgs, Secretary and Treasurer, 72 East Market St,, Indianapolis, Ind. 





F. B, DEARINGER. C, 8, NISMIER. 


Dearinger & Niemier, 


Floors for Warehouses, Cellars, Machine Shops, Sidewalks, Curbing, Ete. Also, 
Cisterns, Vats, Pipe and Brick Sewers. 





_ Concorete Foundations, 


Artificial Stone Contractors, 
Portland and Kéene’s Gement Ulark. 
No..318 East Georgia St. Shop om Bates Street, between Liberty arid Noble, 


———_ | 


ew 





Indianapolis, Ind. 





To Paving Brick Manufacturers: 


SANITARY PAVING BLOCK, 


Vitrified Brick Asphalt Pavement 


This Pavement is laid with Moulded ictbe having nibs, or projec- 
tions, for the purpose of uniformly spacing the blocks, thereby forming 
a uniform joint ot space. This space can be filled with any good pav- 
ing material. Address for particulars, 


/-JHN § SCHABFFER, Patentes, 


No. 191 Lirrteton AvENuE, NEwark, New JERsEY, 





RUSHED STONE 


"-—-Macadamized Street Work, 


A LARGE STOCK ALWAYS ON HAND, 


THOS. J. McGOVERN, 
Stevedore - and + Contractor, 


Block Paying, Sewering, Carting and Grading to order! 


No, 138 or 323 Brunswick Ave:, Trenton, N. J. 
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—FHARTIFICIAL STONE<— 


Manufacturers and Pavement Makers, take Notice that 





“DIAMOND BRAND” 


IBBS @ CEMEN 


PORTLAND. 





IS THE VERY BEST MATERIAL FOR ALL PURPOSES ON ACCOUNT OF ABSOLUTE 
UNIFORMITY AND GREAT STRENGTH. 


J t | } l Poe ee ee : 
eStumonla S 
We have regularly used your Cement for over ten years, and have been so satisfied with the result of work done with it that we are this year 
placing with you the contract (30,000 barrels) for the whole of our requirements both at Stratford and Groby. 


LONDON, January 9, 1891. Yours faithfully, THE PATENT VICTORIA STONE CO., L’p. 
To Messrs. Gibbs & Co., L'd. HARRY ROGERS, Manager and Sec’y. 


oa Nie Norman HOWARD FLEMING, 23 Liberty St., New York, Sole Agent in the United States. 
UNION AKRON CEMENT COMP’Y | iia nequaled for all pur- 


poses for which Port- 





Se Se 


Sole Manu‘acturers of the Celebrated 


STAR BRAND # ; ‘ land Cement is used. 
: = Testsand Testimonials of En- 


Akron a Cement ey cineers and auseful pamphlet 
vA femme = sent free on application, e « 


bps ae Bellefontaine, 
The strongest and most durable natural Hydraulic Cement manufactured in this : J (a Bue ke y 6 | ortland Cement Co. Ohio. 
country. Capacity of works, 2,000 barrels daily. Orders by lake or rail will —— - 


receive prompt attention. 
bie Ofice 144 Erie Street, BUFFALO, NEW YORK. When you write to Advertisers, mention PAVING and 
WORKS AT AKRON, NEW YORK e MUNICIPAL ENGINEERING. 


This Roller fills a long-felt want, 

i O L LE 2 FO! R ST R EE ET PAV] N G as many contractors are not justified in 
purchasing an expensive Steam Roller, 

nor can afford to shift with a crude or inferior machine not 


capable of doing good work. Write for description and 
prices, also for prices on Street-crossing Plates. Address 


ENTERPRISE MANUFACTURING CO., 
COLUMBIANA, OHIO. 























Stubenville, Ohio, February 17, 1891. 


To Enterprise Mfg. Co., Columbiana, Ohio: 


Gentlemen :—After using the two Rollers which we got from you 
we stop tocongratulate you on the success you have made with your 
4-ton llers. We have been wey, Fee 2 on street gravel; also, 
almost eight miles of crushed stone Macadam turnpike, rolling the 
layers of broken stone. It works to perfection. We find the break 
(lock) a great convenience on hills and moving, and for short turns it 
beats the world. Four heavy horses will handle on ordinary hill 
nw or two horses on the level. Weload sometimes to six tons. 
will run many — without show of wear. When we get 

fiom Ba on with the pike, we will order another of the same. 


Yours truly, A. W. McDONALD. 





BRICK MACHINERY«“TILE MACHINERY 


8 DIFFERENT KINDS of BRICK MACHINES with AUTOMATIC CUTTING — 


FULL FACTORY OUTFITS. 
CAPACITY 
10 to 100, r 





K Indian apol Peis 





s@eA sample copy of Pavine anp Mv- 
— NICIPAL ENGINEERING Will be sent to any 
THE FREY, SHECKLER COMPANY. BUCYRUS, 0. U.S.A. one requesting it. 


Tue LATEST 
AND BEST, 
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GALESBURG PAVING BRICK. 


The demand for these Celebrated Brick has hitherto far exceeded the supply. By the erection 
of one of the largest and most complete plants in the country, the PURINGTON PAVING BRICK 
COMPANY: expects to be able to furnish these Brick in any desired ve and to fill all 
orders promptly and satisfactorily. ; : ; 


Prices and samples furnished on: application to 


PURINGTON PAVING BRICK COMPANY, 


First National Bank Building, Galesburg, III. 


LONDON PAVING BRICK. 


HESE BRICK are gaining a national reputation for toughness and abrasion, and resistance to 
the action of frost. LONDON PAVING BRICK have won the laurels in many severe tests, 
and to-day stand at the head of the list of vitrified paving brick in this country. 





Our capacity and shipping facilities are such as to enable us to fill orders promptly. Con- 


- tractors should make a note of this when wanting large quantities. 








SEND FOR SAMPLES AND PRICES 


London Clay Co., London Mills, [1. 
fhe- Arnold | 





; Ottawa Fire Clay & Brick Go. 
Street » P aVINg = Block. OTTAWA, ILL. 


MANUFACTURERS OF 


sosrewe Vitrified Paving Blocks 


Little sub-structure neces- 














steal For STREETS, ALLEYS, SIDEWALKS, ETc. 
8A few works wanted to 
manufacture. Quatity Unexcerred 
Address 
FIRE BRICK, FIRE CLAY, ETC. 
P. ARNOLD, | 
CANAL DOVER, O. | Prices quoted on application. Correspondence solicited. 





EWALD OVER, INDIANAPOLIS, IND. 


MANUFACTURER OF 
STREET SEWER RINGS AND COVERS, 
FIRE CISTERN RINGS AND COVERS, 
CISTERN RINGS AND COVERS IN GENERAL, 
CAST AND WROUGHT IRON GRATINGS, 
VILLAGE HAND FIRE ENGINES, 
IRON FENCES, SHUTTERS, ETC. 


Road Machinery, 


w “ Such as Four and Two-Wheeled Road Graders, Road Plows, Wheel and Drag 
FFE CLOSED OR PERVORATED COVERS Scrapers, Surface Ditching Plows and Graders, One and Two- 
(0@- Send for Circulars and Prices. Horse Surface Graders and Levelers, etc. 








ALSO 








STREET SEWER RINGS, 
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‘ GALSONT Te 


Paving Cement 


THE FINEST SPECIES 
OF 


NATURAL ASPHALT 


_No oal-tar Product. 


Absolutely Free from Sediment. 








FOR INTERSTITIAL FILLING 


WITH GRAVEL OF 


BRICK, WOOD or GRANITE PAVING 


SUPERIOR TO ANY OTHER MATERIAL FOR THE PURPOSE. 


CORRESPONDENCE SOLICITED. 


The Gilson Asphaltum (Go. 


328 Opp FeELLows’ BLDG. 


St. LOUIS, MO. 





W. D. HITCHCOCK, 
Vice-President. 


V. W. FOSTER, 
Sec’y & Treas. 


A. H. PERKINS, 
President. 





THE WESTERN «=== 


PAVING and SUPPLY 


sees = + COMPANY. 


CONTRACTORS FOR 


GENUINE TRINIDAD ASPHALT PAVEMENTS, 


AND DEALERS IN 


PAVING MATERIALS, 


Room 33 Ingalls Block, INDIANAPOLIS. 





Yard & Works: Cor. Michigan & Indiana Ave. 
TELEPHONE 380. 


Orrice TELEPHONE 757. 


S. H. SHEARER, Manager. 








Perincrpat Orricr, CHICAGO, 
No. 8 The Rookery. 


Detroit OFrrics, 
Cor. Jefferson Ave. and Griswold 8t. 





CHAS. W. SAACKE, 


ge immer “%, 
UND 
4n,NORWOHLE 4« 


Importer - of - Rock - Asphalt, 


—DEALER IN— 


PAVING MATERIALS. 


q i CESELLSOE 





SOLE AGENT FOR 


The German Asphalt Co., Mines at LIMMER 
and VORWOHLE; H. & A. B. Aveline 
& Co., Catania, Sicily. 


58 Pine Street, New York. 


Agents for Different States or Cities Solicited. 





New Paving Material. 





CHEAP AS WwooD.— DURABLE AS STONE. 
EASILY MADE. 


Entirely different from and superior to any in use. City, County 


and State Rights for sale. 


For full particulars, address 


JOHN F. GESNER, 


15 State Street, NEW YORK CITY. 





THE BEST PAVING MATERIAL 


The sapless paving blocks made by us make the best 
and most economical pavement before the public to-day. 
Blocks 


Our second quality 


We can prove it by hundreds of testimonials. 
furnished by the car load anywhere. 
blocks are the best and cheapest for repairing block pave- 
ments, or for a substantial floor in warehouses and the 


paving of private alleys and driveways. Ask for prices. 


ROSS SAPCESS BLOGK PAVING COMPANY, 


SAGINAW, E. S., MICHIGAN. 














ASPHALT, ASPHALT. 


THE BARBER 


Aspha t Paving Co. 


The Oldest and Largest 





Asphalt Paving Company in the United States; has laid Asphalt pavements in 
twenty-seven cities of the Union, on 607 streets of a length of 255 miles, or an area 
of 8,916,574square yards. It has laid more pavementin twelve years than all other 
Asphalt Paving Co’s in Europe and America Combined have laid in thirty years. 


General Offices, No. 1 Broadway, New York. 


s LE DROIT BUILDING, WASHINGTON, D. C, 
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WILLOUGHBY. 
OH10.U.S.A 














No. 20 4 BRICK MACHINE 
Cepscity 0 000 Eck oe: aay 





®@o 10 8 DIFFERENTIAL MOTION SMOOTH ROLL CRUSHER 
Give of Motte, 26430 inonee Eeumates Weight, 12,000 ibe. No 20 B BRICK MACBINE 





OUTFITS For Makinc PAVING BRICK, FIRE PROOFING anD TERRA COTTA LUMBER A SPECIALTY 





No 28 BORSE-POWER 
BRICK MACHINE 





So 16 8 BRICK MACHINE 


THE LARGEST LINE OF CLAY CRUSHIERS MANUFACTURED. 


ise 


Mo. ? SPECIal BRIOR MACHINE. 





No 16 D BRICK MACHINE 















i tine SHAFTING, Cast PULLEYS, ~ Couplings, Hangers ‘and KILN Castings. 





FOR FULL PARTICULARNRS ADDRESS’ 


J. W. PENFIELD. & BON. 
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The columns of this publication are open to the discussion 
of all subjects relating to paving, sewerage, water-works, 
street-lighting, and the physical improvement of cities. Prac- 
tical information as to the merits of materials used in such 
work and new methods, with photographs and drawings, which 
may be used for illustration, are especially desired. We are 
glad to get brief notes as to proposed improvements and the let- 
ting of large contracts. 

City engineers are requested to send us as early as possi- 
ble copies of their annual reports, which will be given proper 
notice. 

Articles relating to methods of road making and mainte- 
nance are invited. 


THE STREETS AND SIDEWALKS OF PARIS. 
By Louis H. Gibson. 

HEN the streets of Paris are mentioned in America, the 
thought of cleanliness and asphalt is brought to the mind of 
the hearer. The fact is, the streets of Paris are not phenomenally 
clean, as compared with some other European cities, nor are they 
largely of asphalt. Asphalt is used liberally but not in the streets. 
Its principal use is for sidewalks, but in a way quite different from 
that common in America. Avenue De L’ Opera, one of the new 
streets of Paris, which was opened up by the government some 
years ago, and which starts from in front of the government Opera 
House and leads down to the Louvre, one of the most fashionable 
streets in Paris, the one in which there is the heaviest travel, has a 
wooden block pavement. It has been in use for several years, and 
is in good condition. It would be like a committee of council of 
an American city to find out how this pavement was made, the de- 
tails of its composition, put down one like it and expect it to last an 
equally long time. One can put down a pavement in America of 
the same material, with the same foundation and all that is used in 
the Avenue De L’ Opera and yet have astreet which will fail with- 
in a short time. The reason for this is that we do not take care of 
our streets. We put them down and then expect them to last for 
as long a time as in some other city where they are properly cared 
for after they are laid. There are asphalt pavements leading into 
Avenue De L’ Opera which are in good condition. There are also 

granite pavements which are quite as satisfactory. 

I do not believe that the asphalt pavement here is laid any 
more carefully than with us. They are made a little differently, 
possibly with better material. As tothis,I do not know. However, 
there is not as much asphalt used as with us. There is first the 
foundation of sand and gravel, then a layer six or eight inches 
thick of concrete, and on top of this two or three inches of asphalt. 
This is certainly not as elaborate in its general make up as was 
put on Ohio street in Indianapolis. There, there was a foundation 
of broken stone over the rolled bed, then the concrete base fol- 
lowed by the trinidad or tar surface, and then a final covering of 
asphalt. 

Now, the difference between the Ohio street pavement and 
the pavement in Paris is this, as soon as a failure appears in 
the Paris pavement it is cut out, a new foundation is put in, 
and a patch of asphalt appears. One sees patches on all the 
streets. It is assumed that foundations can not be uniform and 
that renewals will be necessary, and they are made as soon as the 
failures appear. This applies to wooden block, stone and other 
pavements. 

I have been in Paris two months. Since I came here a new 
pavement has been put in one of the courts of the Louvre which 
is subjected to heavy travel. It is of stone. The new work, as a 
whole, was put in about six weeks ago. In going through there 
to-day, I saw two or three men taking out blocks and putting oth- 
ers in their place. I noticed that the blocks had spalled in some 
instances,and that in others they had split. In taking them out the 
bed below them was removed, broken stone and cement was ram- 
med in its place and new blocks were put on top. If this had been 
left to itself, there would have been a chuck hole or deep depres- 
sion there within a few days. The low place would have formed a 
rut which, as soon as the wheel of a heavy bus had struck it, would 
have mashed down and split the stone next to it, and thus a large 
bad place would have made its appearance. However, these peo- 
ple are old enough in street building to know that foundations 
can not be uniform and that renewals are necessary, and that, 
when necessary, they should be made at once. It is not a matter 
for discussion ; it is not a question as to who made the street, but 
as to how quick it can be repaired. Little places which result in 
failures, such as this, can not be protected by the contractor, 
They are not the result of intentional fraud or neglect. They 
happen because one part of the foundation is not exactly as solid 
as another, and no one can tell just exactly where the weakness is. 

If the contractor is held responsible for little things of this kind 
he must assume that they will be quite general, and charge ac- 
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cordingly. One must have quite a knowledge of ancient history 
to know just when or how many failures there will be in a new 
pavement. The only thing the contractor should justly be ex- 
pected to do is to roll his street bed properly, put in a foundation 
suited to the general condition and finish the street. The city en- 
gineer or superintendent should see that he does this. The time 
is past when a contractor will undertake to do a skin job on work 
of this kind. Generally speaking, he will do as well as he can for 
the money paid and with the material in hand. If there isa 
failure it is for reasons not within the power of the contractor to 
correct. 

When we look over a great city like Paris, and see asphalt, 
stone blocks and wooden blocks on the heaviest traveled streets, we 
come to the conclusion, with the evidence at hand, that no one can 
say which is altogether the best. However, it would appear that 
stone or granite has the greatest lasting qualities, that asphalt 
makes the smoothest and most beautiful pavement, and that wood 
is the best for general travel, is the most comfortable for the horses 
and is altogether the most noiseless. 

Here it is: we pay our money and take our choice. 

Wooden pavement must necessarily be a much more expensive 
one than when of the same material in America, and when we bear 
in mind that new streets of this kind are being put down in Paris 
at a very heavy expense we must recall the fact that the authorities 
here must know what they are doing when they select so very high 
priced a material. 

I spoke of the fact that some of the stone pavement in the Lou- 
vre had been removed. The blocks therefrom were taken to an- 
other part of the city, turned upside down, bedded in sand and 
used where travel is less heavy. In this way the stone is shifted 
around from place to place until it comes to be used on edge in 
court-yards where very little is expected of it. There is an econ- 
omy and thoughtfulness in all this which does not generally belong 
to a municipal organization of an American city. 

The sidewalks of Paris are almost universally of asphalt. Those 
on the wider streets and boulevards are almost exclusively of this 
material. The base or foundation is of five or six inches of con- 
crete, on top of which is placed a bed of asphalt not more than an 
inch thick. Oftentimes, where one sees where they are cutting 
a sidewalk in two, putting down gas pipes, making connections 
and doing work of this kind, it will be noticed that the sidewalk 
has not more than half an inch of asphalt, though the cement is 
rarely or never more than five inches. Whenever a weak spot ap- 
pears in the walk, it is reported by a policeman to the municipal 
authorities and immediately repaired. For instance, last Sunday 
morning, when I walked out on the street where I am living, I no- 
ticed that four or five places had been cut out and filled in with 
new asphalt. I had casually passed over this before two or three 
times a day, but had not noticed anything wrong. However,some 
one had discovered that it was getting thin and it had been re- 
moved. A stitch in time saves nine. It must be borne in mind 
that this concrete is not particularly hard, though it is as uniform 
as can be made. 

It is only in the narrower or older streets of Paris where stone 
sidewalks are used. Curb stones are about ten inches thick, that 
is, they show ten inches on the sidewalk, and to the bottom of the 
gutter are from eight to ten inches.. They rest on a concrete foun- 
dation below the face of the pavement. These gutters are set with 
the utmost nicety. I notice that in flushing them the attendant 
will turn the stream of water one way or the other from the 
hydrant by laying a piece of an old jute sack on one side or other. 
It is sufficient to turn the water either way desired. Especially is 
this true when the gutters are kept clean. 

In order to secure this accuracy and nicety, great care in form- 
ing the foundation is necessary. Otherwise a little dam, a couple 
of inches, would not throw a volume of water one way or another 
from a hydrant. It is the regular and usual way of changing the 
course of a stream of water in the Paris gutters to throw a piece of 
jute sack into the gutter in a way to form a dam. 

I spoke, in a former letter, about the way in which the street car 
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tracks were made and the slight obstruction which they formed to 
ordinary travel. The pattern of track copied in illustrating this 
idea was suggested by that in Liverpool and Glasgow. I finda new 
suggestion along that line here in Paris. It is to be remembered 
that the track illustrated was set flush with the face of the street, 
and that in the center of the track was a channel about three- 
quarters of an inch wide and about an inch deep. It was assumed 
that the wide wheels of the average European vehicle would not 
find their way into a groove of this kind, and for which reason a 
street car track in the middle of a busy street would not be so se- 
riously objectionable as in the case where the flange is formed ac- 
cording to the usual practice in America. The track in Paris is 
somewhat different from that illustrated in that only one rail has a 
channel to form the flange. The other rail is flat. This is just that 
much better. Instead of there being the two rails into which a 
narrow tire may pass there is only the one, and as both are set 
flush with the street there is really very little objection to them. It 
is to be borne in mind that no part of the track sets above the 
street—that it is flush therewith, with the groove in the center of 
one rail. The other rail is smooth. . 


THE INAUGURATION AND EXECUTION OF THE WORK 
OF BRICK PAVING. 


By Chas. P. Chase, City Engineer, Clinton, Iowa. 
[This article is not for those who have ‘‘ been through the mill.’’] 


E say brick paving because, with the improved quality of pav- 
ing brick and more experience in the construction of brick 
pavements, together with its comparative cheapness and durabil- 
ity, that material is more likely to be used in the future than any 
other, and to include pavements of other materials would too much 
extend this article. 
THE LEGAL FOUNDATION. 

The necessary ordinary expenses of municipal corporations are 
so great that it has been found to be impossible to do any great 
amount of paving and pay therefor out of the ordinary funds which 
can be raised within the prescribed limits of general taxation, con- 
sequently most states have found it necessary to authorize such 
corporations to provide by ordinance, or by-law, for doing such 
work and assessing a part or all of the cost to abutting property, 
and to issue bonds, in anticipation of the payment of the assess- 
ments, upon which to raise funds for immediate payment for the 
work; and as the laws of the several states differ, no specific sug- 
gestions can be given which would be applicable in all cases, but it 
is safe to say that the matter should be placed in the hands of an 
experienced and reliable lawyer who will do thorough and accurate 
work. The city officers should not attempt to do this work them- 
selves, unless they have among them such a lawyer,and should not 
accept the services of an inexperienced lawyer, because they are 
offered gratuitously or furnished cheap, because when large expen- 
ditures have been made, assessments levied and bonds issued, if 
fatal illegalities should be discovered, a calamity would fall on some 
one, and perhaps many, and the corporation itself disgraced. 

If asystem of sewerage has been adopted, have it carefully 
looked over and all necessary amendments made; and if none has 
been adopted do so at once, exercising all the care and skill you 
can command,and provide for payment, special assessments, fu- 
ture extensions and connections, whether private or public, accord- 
ing as the state law may authorize. 

Having the paving ordinance or by-law prepared with the ut- 
most skill and caution, after a most: critical examination of the 
state law and all the authorities bearing upon the question of as- 
sesements and bonds in all its phases, “cork up all the holes,” 
and guard the interests and protect the rights of all who may be 
interested ; but let the ordinance be clear, concise, brief as possi- 
ble, chronological (providing the steps to be taken in their natural 
order) and complete, so that the whole process from the beginning 
to the end, in all its material parts, shall be set forth. 

See that these ordinances (sewer and paving) are passed in 
exact accordance with the state law and rules of the corporation; that the 
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“yeas and nays” and names of officers voting (when required) are 
entered of record and the ordinances published as required by law 
and the evidence thereof preserved. The same care should be 
used as to all acts done under these ordinances, giving to a careful 
attorney the work of preparing all the papers and records for 
each section of paving from beginning to end, thereby avoiding 
painful errors that are likely to be discovered “ too late,” where 
“each one takes a hand in.” 


GRADES AND DISTRICTS. 


Before any pavement is ordered, the grade of the street to be 
paved should be carefully established (if not done before) in the 
manner required by the state law or ordinances of the corporation, 
and also the grade of as many other connecting streets as may be 
necessary to insure harmony and the proper drainage; and if the 
grade has been previously established (especially if a long time be- 
fore), it should be well tested and changed, if necessary, because it 
often happens that after many years the surface of the street has 
been gradually and imperceptibly lowered or raised, and improve- 
ments so made with reference to its actual surface by abutting 
owners that to cut down or fill up to the established grade would 
cause damage to abutting property and a vastamount of “ kicking,” 
all of which may be avoided by a timely change and adaptation of 
grade. 

When the corporation is authorized to improve by districts 
or sections, such districts or sections should be next established 
as required by the statute law or ordinance, or by-law of the cor- 
poration. 


SEWER, WATER AND GAS PIPES AND THEIR CONNECTIONS. 


At least six months or a year before the pavement is put down 
(according to circumstances), all pipes in the district to be 
paved should be carefully and accurately laid and connections for 
abutting property made and extended to the inside of the curb, 
unless such pipes are laid in the alleys, which ought always to be 
done, if possible, to be nearer that part of the buildings connected 
and save disturbing the streets, especially after the pavement is 
laid. This gives the necessary time for settlement in the trenches 
excavated for the pipes. 

These pipes could be put in just before the paving and the filling 
so returned, by puddling and ramming, as not to settle, but we 
have seldom known it to be done, because it is a well known fact 
that, by the necessary labor, more material can be rammed into a 
trench than has been taken out and the average laborer will not 
ram it equally; more will be returned in some places than others 
and the latter places are sure to settle and the pavement must be 
relaid in such places. 


RESOLUTION OR ORDER FOR PAVING. 


The corporation having provided for sewer and other pipes and 
caused them to be laid where necessary, and passed a general ordi- 
nance authorizing pavements, and provided the manner of order- 
ing the same in each particular case,and having examined and 
fixed the grade, and districts or sections, is ready to order a spe- 
cific district paved, which should be done by resolution (or in such 
a manner as the ordinance required), carefully prepared, specifying 
the district and part of the street to be paved, width, material to 
be used in a general way, and require samples to be furnished of 
such materials as are not well known, should refer to the specifica- 
tions of the engineer for details of work and materials, as a part 
thereof, and contain an order to advertise for bids, fixing the 
time for receiving and opening the same, reserving the right to 
reject all bids, and such other matters as the ordinance may re- 
quire. 

To prevent mistakes and misunderstandings, it is advisable to 
attach to the specifications “instructions to bidders” and “form 
for bids” and a “ form for bond of bidders,” which bond the ordi- 
nance should require the bidder to give to enter into a contract, 
in case his bid is accepted, as well as a bond to fulfill the con- 
tract. 
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BIDS AND CONTRACT. 


It is satisfactory and fair to call for bids for grading by the cu- 
bic yard; for paving by the square yard (which includes all above 
the subgrade), and for curbing, including setting, and back-filling, 
by the lineal foot, although any other reasonable form may be 
adopted, unless the law prescribes a particular form, in which case it 
should be followed. 

If the officers of the corporation are not fully advised, they. may 
advertise for a brick pavement with one course of brick and also 
with two courses (in which case the resolution should so author- 
ize), and decide which shall be used after receiving the bids. 

When the time fixed for opening the bids has arrived (the 
“bonds for bidders” having been first examined and approved), - 
the bids may be opened, and, if all are unsatisfactory, rejected, or 
such one accepted as will, in the judgment of the officers whose 
duty it is to pass thereon, give the best pavement for the price re- 
quired. 

“Specimen bricks” should be furnished in all cases, and those 
accepted preserved as a part of the contract. Some hard burned 
brick that are not vitrified make good pavers, while brick from the 
same clay when vitrified become so brittle as to be greatly injured. 
When the clay is such as to retain its toughness after vitrification 
(which the experienced burner will secure in many cases by 
proper annealing), the vitrified brick are the best. Common obser- 
vation, scientific investigation and actual experience prove that no 
brick are too good for pavement, and the best are those vitrified 
and made of the best material for vitrification. Probably not 
more than half of the brick plants at this time are making the best 
paving brick; some for want of suitable material, others for want 
of skill and capital. 

As to size of brick, the common size is better than larger blocks 
on the whole. They can be more evenly burned, procured at a less 
price, furnish a better hold for traffic, and are less slippery and are 
easier handled. 

In deciding the important question of accepting bids, no 
amount of “log-rolling,” friendship, religion, politics, “life or death, 
or any other creature,” should ever swerve the officers from the 
strict discharge of their duty, as the chosen and confidential guar- 
dians of the interests of the people among whom they live. Such 
a course will be for the best interest of all parties. If unsuitable 
brick are allowed to be used, it will be charged that brick for pave- 
ment is a failure and its use abandoned. “Ichabod” will be written 
on the walls of the kilns of the paving brick maker; “sold out to 
pay the bonds” on the walls of the city that has used them, with the 
mud still knee deep in its streets, while the contractor “goes hunt- 
ing for another job.” 

When bids are accepted, a clear contract in writing should be 
entered into, which, with the specifications, should contain every 
substantial detail, with nothing left out to be orally understood, 
thereby avoiding all disputes and expensive litigation, and the re- 
quired bonds should be filed with and approved by the proper offi- 


cers. 
[TO BE CONCLUDED NEXT MONTH. ] 





SIDEWALKS. 
By F. M. Pickering. 

FN geessr = deal has been said and written regarding roadways, 
curbing, etc., and very rarely we see a few remarks on side- 
walks. What has been sought after for many years is sidewalks 
and yardwalks that will stand the grind of friction foot-wear, the 
hardest thing to contend with as to the wearing qualities of any 
such pavements; stone and brick have long ago shown that they 
wear out from their own grit, which can always be found on their 
wearing or walking surfaces. Stone will absorb and hold water, 
and ice will cling to it in winter; bricks are always dirty and do 
not add value to property on which they are laid, and are always 

uneven on the walking surface. 
Artificial stone, made with good material, and by men who 
thoroughly understand putting it down, will wear equal to granite 
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and always remain smooth on the walking surface and safe to walk 
on day or night. 

In all large cities cement or artificial stone is fast displacing 
every other kind of material. A brick walk has always been faulty. 
Stone walks, either of sand or lime-stone, sawed or spilt, will not 
stand the wear equal to an artificial stone walk properly put down. 
No one has ever discovered a way whereby a large or small stone 
can be placed in position, on its bedding, so that it would rest 
plumb and even with balance and up to its proper grade. Neces- 
sarily the workmen must put a little sand under the edges and 
then we have a slab resting on an edge foundatian only, and span- 
ning over space. The first heavy rain or soft weather causes the 
water to run down between the joints, and soon washes away the 
little sand to be*found there, and the stone settles unevenly down 
upon the original foundation, or cracks, leaving the walking surface 
rough and very uneven. The expense of any kind of a stone 
pavement is away in excess of artificial stone, and never as good. 
In the city of Cleveland, Ohio, where there is plenty of stone, they 
have long ago discovered that stone will not compare with the 
artificial stone, made of cements, either in price, durability, or 
smoothness ; consequently, on all important streets, stone is being 
taken out and replaced with the artificial stone which, when prop- 
erly put down, is giving universal satisfaction, as the walking sur- 
face is always even and not dangerous. 

In artificial stone, the matter of necessary repairs cuts quite a 
figure, because of the little expense to make such repairs. In stone, 
if a slab becomes broken or cracked, it is necessary to take the en- 
tire slab out, and either chip off what can be saved (always at a risk 
of breaking) and put in a new small piece; or, to preserve the 
original effect, an entire new slab must be used, which must be 
hauled by a team and handled by not less than two men and a pro- 
fessional stone cutter, in addition to the cost of stone. In repairs 
on artificial stone, which are very rare, we do not find any extra 
labor, because the foundation can not be impaired, and never needs 
repairing, and should the walking surface become disfigured from 
abuse, such as a hole be picked into same with some sharp instru- 
ment, or tool, maliciously or by accident, or should it crack, through 
fault of the original construction, the only labor to repair it con- 
sists of one man with a wheelbarrow who, with necessary tools, can 
chip off the top or wearing surface, and mix up a little sand and 
cement, as in the original construction, and spread the new mixture 
into the place to be repaired. Many people have been under the 
impression that frost affects artificial stone walks, but in that they 
are mistaken, because these walks are now and have been in use 
for many years in our coldest climates. 





MUNICIPAL ENGINEERING IN DENVER. 


R, J. A. McINTYRE, city engineer of Denver, in his annual 
report, says of the street paving there: “Too little of the 
asphalt paving has been laid and the time has been too short 
to be able to determine what effect climate and temperature 
will have upon the pavement. Wherever asphalt pavement, 
properly laid, has been used, it has proved a success, and there 
is no reason to believe that it will not prove so here. * * * 
Steps should at once be taken to pave the cross streets from Four- 
teenth street to Seventeenth street between Larimer street and 
Broadway, either with this or with other suitable material. And 
inasmuch as the storm-sewers are already in place, and it will only 
require short laterals for receiving basins, this work could be com- 
pleted by the time Fifteenth and Sixteenth streets were finished. 
I also wish to call attention to the sample piece of native asphalt 
pavement, laid by the Denver Paving and Construction Company, 
at their own expense in front of the City Hall. This is a bitumi- 
nous sand rock as nature made it, and is ground, heated and laid 
upon concrete foundation. The material is found in inexhaustible 
ledges in Colorado and Utah in the Rocky Mountain range. The 
owners claim that this material has been largely used in St. Louis, 
Ogden, Salt Lake and other cities. It would only be fair to give 
them a chance to demonstrate the value of their pavement, under 
such restrictions and conditions as would protect the city and the 
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public. The sample as laid, 1am candid to admit, exceeds my ex- 
pectations, and has apparently worn as well as Trinidad asphalt. 
No defects or breaks can be discerned at this date, though it has 
been completed, now, nearly four months,” 

On the subject of paving alleys, Mr. McIntyre says: “The ne- 
cessity of paving alleys is even greater than that of paving streets. 
Here rubbish and filth is hid behind barrels, boxes and all kinds of 
contrivances from the passer-by. The water from the roofs accu- 
mulates, and, with the gathered filth, soaks into the ground and 
causes sickness and disease. Stone blocks, laid on gravel founda- 
tion, with 14-inch flag in centers of alleys and joints filled with 
bituminious paving cement, would make an excellent pavement. 
The same can be said of sheet asphalt, laid under the same specifi- 
cations as now in use for streets. Vitrified bricks, laid on gravel 
and sand foundation, have of late been extensively used for street 
and alley pavements. A factory has been started here in the last 
year for the purpose of manufacturing sewer pipe and bricks, and 
it is to be hoped that it will prove a success, and thus facilitate the 
procuring of better sewer material at less cust than now furnished 
by eastern manufacturers.” 

As to the parking of streets, he says: “In order to beautify our 
streets and to lessen the expense of repairing, I would recommend 
that a general ordinance be passed to establish the width of road- 
way in all 80-foot streets in the residence portions of the city at 35 
feet, 7 feet for sidewalks (consisting of one stone only), and 15% 
for parking. This strip of parking and the planting of trees thereon 
should be in charge of a commission of men experienced in horti- 
culture and tree-planting, to select trees, mode of planting and 
protection of the same. No doubt experienced gentlemen could 
be found in this city who would be willing and cheerfully serve on 
such a committee without pay, and consider it an honor to con- 
tribute to the beautifying of our city.” 

In Denver the telephone and electric light wires have been 
placed underground in conduits. The system is described in Mr. 
McIntyre’s report as follows: 

“The conduit used is a square, burned-clay conduit, 10 inches 
square outside, having a longitudinal partition through the center, 
divided into two equal compartments 7 inches by 3} inches each. 
The material of which the conduits is composed is of the same kind 
as that used in sewer pipe. This style of conduit was adopted by 
this company as the best that could be used, judging from the opin- 
ions expressed by eastern telephone companies who have had con- 
siderable experience with the different kinds of underground con- 
duits. Man-holes from four to seven feet in diameter are built of 
brick laid in Portland cement, the walls being thirteen inches in 
thickness. These man-holes are built usually one in every block or 
oftener. The cables or wires are cut in lengths corresponding with 
the distances between man-holes, and are then drawn into the con. 
duits and afterwards spliced im the man-holes. 38,111 feet of con- 
duit have been placed underground, making 228,666 feet of single 
duct. Capacity of the conduit as placed is 8,661 miles of wire. The 
lineal feet of trench dug, in which the above amount of conduit 
was placed, was 18,885 feet. The amount of wires already placed 
in the underground conduits is 1,175 miles. There are eighty-one 
man-holes. In all of our man-holes and conduits space is reserved 
for the police and fire-alarm wires of the city of Denver.” 





SIZE OF PAVING BRICK. 


N appropriation of $100,000 has been made to start the work of 
street improvement in Indianapolis this year. It is esti- 
mated that fully $10,000,000 will be required for all the street and 
sewerage work contemplated by the Board of Public Works. Mr. 
Defrees, one of the members of the board, says: “We have de- 
cided that where brick is used the standard shall be the size of the 
building brick. That size of brick can be burned harder, with 
more uniformity, wears better, and the brick unfit for paving can 
be used for building purposes. If the city did not adopt such a 
standard, it would have to keep a large stock of different kinds of 
brick on hand to make repairs with, and you can readily see what 
an expense that would be.” 
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A NEW PLAN OF HIGHWAY CONSTRUCTION. 


HE accompanying illustrations, from the Railroad and Engi- 
neering Journal, represent an improved method of road con- 
struction devised and patented by C. E. Keach, of Mapleville, R. L, 
Fig. 1 being a plan of a short section of road-bed; Fig. 2a longi- 
tudinal section; Fig. 3 a cross-section on the line z z, Fig. 1; Fig.4 
a cross-section on the line y y, Fig. 1. 

It will be seen that the road is divided lengthwise into a series 
of sections A A A, which are separated from each other by trans- 
verse rows B of comparatively large stones, while the spaces A be- 
tween said rows are filled with smaller broken stone or stones and 
gravel. The rows of stone B are placed equidistant along the road- 
bed and serve as supporting-walls, which inclose the gravel between 
them and prevent the same from shifting, whereby the road might 
otherwise become uneven. Rows of stones C of about the same 
size as those of the rows B are placed on both sides of the road-bed 
and serve as walls in conjunction with the said rows B. Adjoining 
the rows of stone C and running lengthwise of the road are shallow 
drains D, which serve to catch the sand or other fine material 
which may be washed from the higher portion of the road-bed, 
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and C the same can be made of gravel and cement or other suita 
ble material, and in some cases logs of wood can be employed. 

Dry-wells G may be provided at suitable intervals in the blind 
drains F, whereby the water from the drains will be absorbed by 
the surrounding earth or gravel. 





WHAT GOOD ROADS ARE WORTH. 


HOS. P. ROBERTS, Charles Davis, Alex. Dempster and Thos. 
H. Johnson have submitted to the Engineers’ Society of West- 
ern Pennsylvania a final report on the improvement of country 
roads, together with a copy of a bill proposing a new road law for 
Pennsylvania. The first part of the report relates to the urgent neces- 
sity for better roads for developing the state internal traffic, and 
the arguments advanced are practically the same as those of the pre- 
vious report of this committee made in March, 1889. Some portions 
of this, however, are well worth repeating, especially the parts relat- 
ing to the difference in cost of hauling produce, etc., over good and 
bad roads. From the old experiments of Morin, still recognized 
as an authority, the committee prepared the following;telling ex- 
hibit, one that any man can read : 





while the water which accompanies it will flow into the parallel 
deeper drain F, which latter is filled with cobble-stones a. The 
dry sand which is washed from the road-bed and settle in the drain 
D can be readily returned to the road-bed or be removed to a suit- 
able place of deposit. 

In order to prevent a rush of water from the comparatively 
level portion R of the road at the top of a hill S down the road-bed, 
so as to wash and gully the same, near the top of the incline S a 
shallow depression c is made in the road-bed ; the water is drained 
from the same by the side drains D, which in this case are inclined, 
as is indicated by the dotted line } in Fig. 2, so that the portion of 
the road-bed included between the lateral rows of stone b’ b’ will 
form a raised dam or bar, which will serve to prevent the water 
from rushing down over the inclined road-bed of the hill 8 to wash 
and gully the same; and in this case also the dam will be con- 
structed of a series of transverse rows of stone B with the spaces A 
between the rows filled with fine stone and gravel, and such dams 
or bars can be made at different parts of the declivity of the hill as 
may be required to properly guide the water from the road-bed. 

In the absence of stone of the required size to form the walls B 
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AVERAGE LoAps FOR ONE HORSE ON DIFFERENT ROADS AND 
































GRADES. 
GRADE. 
KIND OF RoaD. 

‘10% 5% Level. 

Lbs. Lbs. Lbs. 

Street pavement, A BNA CLEBN.a.. .cccccccccescccees sooeseecsees 1,090 1,920 8,300 
RNTIEEET nevescinbsebdoneenesesssenibeoielbsioens 1,040 1,800 6,250 

Macadamized aa 
Best, dry, Clean and SMOOED.........0....0.ceeseseeeesereecreees 1,060 1,840 6,700 
Good, moist or with little mUG.....-cc..co.ssccccsssseseeseees 1,000 1/660 4,700 
=. ruts and TIE cncccossceapestovcgpeesnesesse-coses 890 1,390 3,000 
bad, deep ruts cod SE ES 740 1,040 - 1,840 
y Roads— 

Best condition...... 930 1,500 3,600 
AVETASZS CONGITION........000000 00ers cccces sevses soccescecees coveescoeeee 660 900 1,400 
Newly worked, not muddy ........ccc0..ccccceccsecsecesceseeeses 600 780 1,100 











The above table needs little comment; but at the legal grade of 
5°, or 8.85 per hundred, it means that the load of one horse is 1,150 
pounds for pavement, 1,090 pounds for macadam, and 700 pounds 
for clay road, assuming each to be in good average condition. For 
average condition of each class of road, the loads hauled are in the 
following proportions, taking that of clay roads as 1: 
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Macadam. Pavement. 
| BI sacaciessmtestitrncintsesenccnniccnescsnatescesoun 2.75 44 
On 5 per cent. grade......ccc.cccccccscorcceseesseers 1.70 2.00 
Oe Te ae COE a evn cttcecesccicecsccessecess 1,48 1.58 
On Segal grade Gf &?.......cccccsssccscesocccccessceses 1.56 1.64 


In discussing the cost of handling the agricultural products of 
the state the committee figures that about 3,250,000 tons must be 
hauled an average distance of five miles to reach a market or steam 
conveyance to market. Two loads per day are assumed, and $2.50 
per day is taken as the cost of a two-horse team. The cost of mov- 
ing this tonnage over clay and macadam roads would contrast as 
follows : 


Clay Road. Macadam. 

Load for two horseB...........seccceeee 1,400 tbs. 2,180 tbs. 

Number of loads for 3,250,000 tons. 4,643,000 2,981,000 

Cost ($1.25 per load)........ .....e00 $5,703,750 $8,726,250 
IID Aidstihntnsinddgriewinentnne $1,977,500 


The $2,000,000 thus annually wasted is enough to keep 30,000 
miles of turnpike in repair at annual expenditure of $66 per mile: 
Taken as days’ work for a man and two horses, we have 2,321,000 on 
clay roads, and 1,490,000 on macadam ; a loss of 831,000 days’ labor, 
that could be devoted to other useful purposes. 

Space forbids the reprinting of the act proposed for bringing 
about the desired improvement in roads, but we are pleased to note 
that especial stress is laid upon the qualifications of the man who 
is to control the work in each county. He must be a man of sound 
judgment and extended practical experience with men; a civil en- 
gineer of undoubted ability, and then be left alone with full re- 
sponsibility for his assistants, whom he appoints. 

A summary of principal points embodied in the proposed act 
will serve as a key to its general tone and purpose. This is given 
as follows : 

1. Roads to be divided into two classes—roads and highways. 

2. Highway tax to be levied on all property in the county. 

8. State aid to be furnished each county for highways. 

4, Thirty per cent. of state tax on corporations and seven and 
one-half per cent. of state tax collected in each county set apart for 
highways; and the portion of tax on corporations set apart for 
highways to be distributed among the several counties in propor- 
tion to the highway and road tax collected in the same. 

5. Counties to construct and maintain all highways within 
their respective limits, under control of county officers. 

6. Townships to construct and maintain all roads within their 
limits, under control of township road directors, with nominal 
compensation. 

7. Road and highway tax to be paid in cash. 

8. Provision for a more practicable and efficient system of road 
viewing. 

9. A certain percentage of money contributed by the state, 
counties and townships for road purposes, to be expended in per- 
manent improvements. 

10. Cost of building highways and roads to be divided so that 
each interest benefited by the improvement shall bear its equitable 
share. 

11. Providing a system of supervision which will not be too 
burdensome for the weaker counties, and which may be extended 
to meet the wants of the large and wealthy counties. 

12. Providing for reports which will furnish reliable statistics 
of roads and highways of the commonwealth, and moneys expend- 
ed thereon. 

18. Providing for suitable protection for the public, where par- 
ties or corporations exercise the right of occupying, altering or 
changing the roads and the highways of the commonwealth. 

14. Embodying in the law such general provisions as will be 
equally applicable to the different sections of the state, and leaving 
sufficient discretion with the officers charged with its execution to 
enable them to meet the peculiar wants of each district. 





HIGHWAY REFORM IN TENNESSEE. 


a2 Nashville Commercial Club Committee on Highway Re- 
form, of which Prof. Olin H. Landreth, of Vanderbilt Uni- 
versity, is chairman, approved in their report several features 
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of the bill proposed by the Tennessee Road Congress—viz., abol- 
ishing “civil district” lines in the collection and expenditure 
of road taxes, thus making the county the unit; putting the con- 
trol of highways under a county commission appointed by and 
responsible to the county court; permitting a local option for 
the assessment of a labor tax in addition to the money tax; 
allowing the work on the highways to be executed either by 
hired labor or by contract, and requiring all appropriations 
and expenditures for highway purposes to be subject to the ap- 
proval of the county court. The committee objected, however, 
to a number of other features and omissions of the proposed bill, 
due, doubtless, to the inadequate discussion it received during the 
meeting of the Road Congress. Among their objections may be 
mentioned the failure to require that the commissioner (only one 
being provided for each county in the bill) shall be an engineer, 
or that he shall employ the services of an engineer in the location, 
construction or maintenance of highways; the failure to exempt 
the streets within the bounds of incorporated towns from its pro- 
visions; the failure to require that work done by contract shall be 
according to written specifications; the failure to provide for a 
central State Board for advisory supervision, and the leaving of the 
erection of certain bridges in the hands of the county court. 

On account of these defects in the bill adopted by the Road Con- 
gress, the committee have elaborated with considerable care, two 
others, which they proposed should be substituted in its place. 
The first of these bills is styled, “An act to regulate the laying 
out, construction, maintenance, repair and control of public 
highways and to repeal all laws in conflict therewith,” and em- 
bodies the desirable features of the Road Congress bill, together 
with several others, of which the leading ones have been men- 
tioned above. It provides for three county commissioners, one 
of whom shall be the county judge. The second bill is entitled, 
“An act to establish a state board of engineers and to prescribe the 
duties of the same.” This central board to be called the Tennessee 
State Board of Engineers, is “to be composed of three engineers 
of recognized skill and ability, one from each of the three grand 
divisions of the state.” A number of duties are assigned to it, such 
as considering and suggesting changes in highway laws; prescrib- 
ing and determining the qualifications of county engineers; pre- 
scribing forms for permanent maps, records and reports of the 
county engineers, both for their own offices and for transmission 
to the State Board; preparing and distributing to county engi- 
neers recommendations on highway matters, and circulars and 
bulletins containing professional information; serving as a board 
of arbitrators between highway officials of different counties con- 
cerning questions in dispute; preparing and presenting to the gov- 
ernor and general assembly reports and technical papers; and any 
other duties which the governor and assembly may, from time to 
time, assign to them. 





RELAYING A WATER MAIN. 


URING the past year there were relaid, at Malden, Mass., about 
8,000 feet of pipe on one of the principal streets, replacing 
six-inch cement-lined pipe with ten- and twelve-inch cast-iron. 
Heretofore the usual custom was followed by Mr. 8. M. Allis, the 
superintendent, when relaying, to dig a new ditch on the opposite 
side of the street, so that if any blasting was done it would not 
break the weak pipe before they were ready to abandon it. 

On the street mentioned there were nearly 1,000 feet of hard 
ledge, as the street is built against a steep, rocky cliff, and it oc- 
curred to Mr. Allis that if they could take out the old pipe and use 
the old ditch they would find it comparatively easy digging, and 
save somewhere about $2,000. The last 2,800 feet to be laid was 
the only pipe that supplied the village of Linden, containing about 
700 inhabitants. To take out this pipe and replace it with twelve- 
inch cast-iron, and not suspend the supply, was the problem to be 
dealt with. 

Mr. Allis first connected three-inch adamanta pipe to a hydrant 
on the old pipe, using a reducer made to fit the steamer nozzle, as 
shown, and, crossing the street, laying the pipe under the street- 
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car rails and just beneath the surface in the roadway, putting on a 
quarter-bend. Then from there he laid, say, 700 feet of the same 
along the sidewalk or in the gutter until he reached a convenient 
place. There he crossed the street again and cut out the old pipe 


and connected with the further end by a common tee-branch and. 


wound joint, first driving a wooden plug into one end of the branch 
and piling up a few large stones to hold it firmly in place. This 
form of connection is shown in Fig. 2, and was used also at points 
where there were no hydrants to which the temporary pipe could 
be connected. 

Where services were required Mr. Allis had placed three-inch 
tees tapped for corporations as near opposite the stop-cocks as pos- 
sible, and each one was temporarily connected with a short piece 
of lead pipe, after the water was leton. Mr. Allis then took out 
the old pipe (previously stripped), cleaned out the ditch, lowered 
it where necessary, proceeded to lay the new pipe between the 
points connected as above described. While this was going on 
the new pipe was tapped for services and ready for the corporation 
cock, and as fast as a piece of the work was completed for the day, 
it was connected at place of beginning. Then at the end of the 
newly laid pipe a cast-iron puddle plug, shown in Fig. 3, was bolt- 
ed, attached to the services, and proceeded to fill the trench, first 
moving the three-inch pipe along and connecting with the puddle 
plug, restored the circulations temporarily suspended. As there 
were about seventy pounds pressure at the pump, the pipe used, 
although small, answered the purpose, and no complaint was made 
of want of water for domestic purposes. 





ASPHALT AND WOOD PAVEMENTS IN EUROPE. 


HE city of New York has recently appropriated $3,000,000 for 

pavements and $2,000,000 more than now asked for. The 
New York authorities claim to have profited in this matter by the 
experience of European cities. They have tried to, at any rate, 
Several months ago, Assistant Engineer Charles H. Bull, went 
abroad to inspect pavements there and to investigate the history 
and record of the various sorts of pavement in use in London, 
Paris, Liverpool and Berlin, cities that are usually held up as 
models in this matter for New York. His report is now before 
Commissioner Gilroy. 

From portions of his report, the following statements are 
taken : 

“T have spent a good deal of time in observing the effect of 
traffic over the various kinds of pavement, and in view of its recent 
use in New York I particularly observed the aphalt pavement. 
In 1869 an experimental piece of asphalt pavement, four hundred 
yards in area, was laid in Threadneedle street, London; that pave- 
ment, which, of course, has had many repairs made to it since .-it 
was first laid, still remains and is now in good condition. 

“Soon afterwards, the cleanliness, the absence of noise and the 
comfort felt by the community generally from this asphalt pave- 
ment enlisted the favorable opinion of the public and led to the 
paving of Cheapside and the Poultry in 1870. These pavements 
remained in constant use nineteen years, and although, of course, 
they were extensively repaired, still, up to 1889 the carriageway 
was never closed entirely for a general relaying of pavement. In 
1889 the contract for maintenance of the asphalt pavement in 
Cheapside having expired,a new contract was made and a new 
surface of asphalt was laid. 

“After Cheapside, many of the streets in the city were paved 
with asphalt, and gradually the stone pavements of the whole of 
the main thoroughfares were replaced with either asphalt or wood, 
but mainly by asphalt. 

“Tt may be mentioned that the wood pavement in several streets 
has since been taken up and replaced by asphalt, but in no case 
has asphalt been replaced by wood. 

“Asphalt is in general use in Paris, Berlin and other cities of 
Europe in both business and residential streets, and under varying 
climatic conditions it is stated to wear well and give general satis- 
faction. The experience of these cities with the pavement is sim- 
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ilar to that of London. It is clean and almost noiseless and can 
sustain quite a heavy traffic; and it is considered most economical, 
although I find that Paris and London pay much more for their 
pavement per square yard than New York does. As an instance 
I state the case of Capital Minores, in London, the street most 
recently contracted. The cost of the work including maintenance 
similar to that exacted by New York city for $4, would be $6 per 
square yard. In Paris the cost is even greater, the price averag- 
ing $8 per square yard. And in connection with this statment it 
should be remembered that the cost of labor in New York is 
much greater than in any of these European cities. 

“ The asphalt surface is from two to two and one-half inches in 
thickness,” the report goes on, “and laid upon a foundation of con- 
crete six inches thick, composed of one part Portland cement, six 
parts sand and eight parts broken stone. 

“The pavement is maintained for a period of from fifteen to 
twenty years by the company which originally construct the work. 
They are paid a certain amount annually per square yard, depend- 
ing upon the amount of traffic over the pavement, for maintaining 
the same in good order, and in case of any disturbance of the pave- 
ment by a corporation or by a private citizen, this company re- 
places such pavement at the expense of the corporation or citizen, 
and is responsible for its maintenance thereafter. 

“A force of men is kept constantly at work making repairs to 
the pavements, and any defect, however slight, is remedied imme- 
diately. 

“The life of an asphalt pavement, if kept in good repair, is con- 
sidered to be from seventeen to twenty years. Threadneedle 
street, Cheapside and Poultry, in London, which were laid about 
twenty years ago, sustain an enormous vehicular traffic. The 
amount of travel over London streets may be appreciated when it 
is stated that 13,772 vehicles passed over the asphalt pavement in 
Cheapside in twenty-four hours, February 21, 1878, and in Mansion- 
House street, 23,332 vehicles in twenty-fours, February 22, 1888. 

“Cornhill, Holborn Viaduct, Newgate street and others have a 
daily traffic of from 8,000 to 12,000 vehicles over their asphalt pave- 
ment. 

“A great deal of wood pavement is also used in Paris and Ber- 
lin, but while it is very popular in Paris it is not so favorably con- 
sidered in London or Berlin as asphalt. In London it is found 
necessary to remove and replace the wooden blocks about every 
fourth year, and, although noiseless and better suited for the streets 
having steep gradients than asphalt, still for sanitary reasons or 
durability it does not compare favorably, in view of the fact of its 
being more easily polluted, retaining moisture longer and being 
harder to keep clean. 

“Paris keeps its wood pavement in good condition at an annual 
expense of fifty cents per square yard. This seems to be too great 
an amount for New York to spend in the maintenance of this class 
of work.” 

Engineer Bull’s report concludes with a recommendation of as- 
phalt as the best pavement for residential streets, and states that 
this opinion is concurred in by Col. Haywood, engineer of the city 
of London; M. Hult, of Paris, and Dr. Hobrecht, city engineer of 
Berlin. 


AN OLD SEWER. 


N recently cutting a channel through the beach at Eaton’s Neck, 
on the northern coast of Long Island, an old wooden sewer 
was uncovered at a depth of about seven feet below the surface, 
It is said to show every indication of having been built over a cen- 
tury ago. The sewer was unearthed to about one hundred fifty 
feet in length, and is built entirely of chestnut planks from three 
to four inches in thickness, which had been hewn out of the tim- 
ber. 

The planks are in a good state of preservation, the wood being 
bright and sound to about half their thickness. Even the marks of 
the broadaxe used in hewing are discernible, and the locust pins 
with which the planks are fastened together are almost entirely free 
from rot. Notascrap of iron enters anywhere into its construc- 
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tion. The whole is about 1x2} feet inside, the bottom planks 
running lengthwise the same as the sides, while the top planks 
are pinned on crosswise. The sewer is pinned to cross pieces 
like railroad ties, which are placed only a few feet apart, and 
the top loaded with heavy rocks. The oldest residents of the neck 
say they knew nothing of its existence, nor can they conceive 
why and by whom such a sewer was built. 


A NEW PAVEMENT. 


OME time ago an experimental section of street pavement, com- 
posed of wooden blocks and cast-iron supporters, was laid down 

in Sheffield, England. The accompanying engravings, from Jron, 
illustrate a further experiment in the same town on similar lines, 
but instead of cast-iron, as in the former case, wrought steel is used 
in combination with wood. In place of the cast-iron upright stud 
of a cruciform section previously used at the angles of the blocks, 
there is now an angle-piece of steel (fig. 1), having a base or foot 
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FIG.1. 





FIG. 2. 
which rests directly on the concrete foundation. The advantages 
of steel over cast-iron are obvious, but the difficulty has been to 
adapt steel in such form as would be producible without making 
the cost so great as to preclude its general adoption. The first 
piece of combined wood and iron paving has now been in use three 
years, and shows little or no sign of wear. The piece described in 
our previous notice is still in use under exceptionally heavy traffic. 
The third piece, which comprises about 100 square yards, has been 
laid down in Queen street, Sheffield, where there is a great amount 
of traffic. Half of it is in cast-iron, but of much lighter construc- 
tion than that in Savil street; the other half is in steel, as shown in 
fig. 2 of our engravings. It has been in use seven months. This 
pavement is made by the Carmaxill Road Paving Company, of 
Sheffield. 


OHIO’S LAW FOR THE PROTECTION OF ROADS. 


HE Ohio Legislature has passed a law for the protection of 

country roads, by requiring that all vehicles carrying over 

2,500 pounds shall have a broad tire. The law will go into effect 
June 1, 1891. It is as follows: 

SECTION 1. Be it enacted by the General Assembly of the State of Ohio, 
That in any county in this state having at the federal census of 1880 
a population of not more than thirty-three thousand five hundred 
and fifteen, and not less than thirty-three thousand five hundred and 
ten, the county commissioners shall have power to enforce the fol- 
a regulations as to burdens hauled over all free turnpikesor im- 
proved county roads, viz: For vehiclescarrying a burden of over twen- 
ty-five hundred pounds and not over thirty-five hundred pounds a 

ree-inch tire shall be used; for vehicles carrying a burden of 
thirty-five hundred pounds and not over four thousand pounds a 
three and one-half inch tire shall be used; for vehicles carrying a 
burden of over four thousand pounds and not over six thousand 
pounds a four-inch tire shall be used; for vehicles carrying a bur- 
den of over six thousand pounds and not over eight thousand pounds 
a five-inch tire shall be used; and for vehicles carrying a burden 
of over eight thousand pounds a six-inch tire shall be used. 

SEcTIon 2. The County Commissioners of any such county, 
shall, at the first regular meeting after the passage of this act, agree 
upon the enforcement of the provisions of this act, and enter their 

roceedings upon record, and shall thereupon give notice by pub- 
ication that it will be enforced from and after June 1, 1891. 

SECTION 3. It shall be the duty of any constable, marshal or 
other officer having police power to arrest any person found vio- 
lating any of the provisions of this act, who shall be fined not less 
than five nor more than twenty-five dollars with costs by any may- 
or or justice of the peace in said county. 
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MANAGEMENT OF MUNICIPAL WORK. 


A BOARD of Public Works is about to supercede the minor 
branches of the old city government in Newark, N. J., which 
cared for the paving, sewage, water, etc. The city seems to have 
outgrown the old methods of detached branches of public work, 
and now will unite such branches under one general board of pub- 
lic work. The old offices of city surveyor and street commissioner 
and the old water and sewer departments are abolished. 
Many doubt the advisability of this consolidation, etc., but with 
a good commission and efficient employes much good can be ac- 
complished. Naturally a change like this injures a few old and 
faithful workers for the city, but they will probably be retained 
under new titles. The tendency in these days is in the direction 
of centralization of municipal contracting power. It is a depart- 
ure from political management of city affairs, and is a movement 
toward business management, which is better both for the public 
and the contractors. Indianapolis.is one of the American cities in 
which this new method has recently been introduced, and the re- 
sults thus far have, from every point of view, been highly gratify- 


ing. 


BETTER ROADS IN ILLINOIS. 


HE movement for better roads has been taken up by the Illinois 
Society of Engineers and Surveyors, which has petitioned the 
legislature to appoint a commission of three senators, five repre- 
sentatives and five citizens to be appointed by the governor, two of 
whom shall be civil engineers, to report to the next legislature on 
the most practicable legislation to facilitate improvement of roads. 
The present law permits assessments up to 60 cts. per $100, or about 
$2,400 per average township, with an average of 60 miles of high- 
ways. The highway commissioners can at times levy 20 to 40 cts. 
more, and the township can vote to raise still more; but this and 
other “ permanent road law” are practically dead letters. It is de- 
sired to imitate the Ohio law, by which the county bears one-fifth, 
the township one-fifth and the property owners three-fifths of per- 
manent improvements, improvement bonds being issued to distrib- 
ute the expense over a term of five or more years; but even this 
can not be done without a constitutional amendment. Therefore 
a commission is sought meantime. 





ROADS AND BRIDGES IN MASSACHUSETTS. 


COMMISSIONER of highways and bridges is proposed as a 
state official in Massachusetts, and a bill prepared by the 
League of American Wheelmen authorizing such an appointment 
has been submitted to the legislative Committee on Roads and 
Bridges. The commissioner is to be a civil engineer and to hold 
office for a term of three years. His salary is to be $3,000 per 
annum and he may expend not more than $3,000 per annum 
in necessary expenses. An office is to be provided in the 
city of Boston. He is to have a general advisory oversight of roads 
and bridges, to make annual inspections, compile statistics, and 
make an annual report to the legislature. He may be consulted 
by public officials, and upon the representation of ten inhabitants 
of any city or town that any bridge or road is in an unsafe condi- 
tion he is at once to examine the same and notify the aldermen or 
selectmen of its condition. 


FOR MUNICIPAL IMPROVEMENTS. 
To the Editor of Paving and Municipal Engineering : 

There is perhaps no one in the states who is more alive to the 
requirements of cities, at least in the way of sewerage, water, 
streets and roads, than is Hon. Lawrence E. McGuire, the present 
superintendent of streets in Chicago and congressman-elect from 
our second congressional district. Your readers will be surprised 
to read of the propositions which this Irish-American has so well 
in hand, so that it gives me pleasure to say that it is his pet scheme 
to compile a “ Blackstone” on the common law of road-making. 
The compilation would be in the hands of experts, and although a 


very large volume must be required the value of the same would 


be incalculable. Outlined, the work would represent generally, 
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considered seriatim, first, sewers. These would be faithful copies 
of our natural drains. That is to say, cone-shaped, so that large 
requirements would have large capacity, while, at the best, small 
pipe drainage would be ample. Briefly, 100 inches at the outflow 
and 6 inches at the head ten miles away—water to be pure and abun- 
dant at any cost. Streets arid roads to have water and frost-proof 
foundations, flat crowns, quick gutters and such a top or wearing 
coat as the local conditions demand, irrespective of cost, which, of 
course, must be reasonable. All thinking minds agree that the 
cost of the foundations of our streets can not be reduced below a 
certain specific figure. Our people generally get the cart before 
the horse by making the wearing cost of greater importance than 
the foundations. This can be illustrated as well as in any other 
way by suggesting a cedar post foundation for a brick dwell- 
ing. They may succeed temporarily in getting it out of sight, but, 
as in streets and roads, it will not keep down. A word for our 
street cleaning, and I assume it to be nearly alike in all cities. For 
the past four months the streets of Chicago, which are paved or 
sandy, have been kept clean by the indomitable efforts of Superin- 
tendent McGuire. We happen to know that when, in the Janu- 
ary number of Pavine AND MuNICIPAL ENGINEERING, we showed 
288 deaths in the city during the month of November, directly 
traceable to unclean streets, while the month which has just passed 
took away 3,224 of our citizens, a very large percentage directly 
traceable to unclean streets, Mr. McGuire determined to clean the 
streets at any economical cost. On dit: Patterning Indianapolis, a 
club committee, consisting of Messrs. G. F. Bissell, John H. Ham- 
line, L. McGuire, Runnells and Tuthill, has been formed to push 
these important matters in our city, and although all are ignorant 
of the alphabet of the work except McGuire, they can safely follow 
him. So, you see, that your own commercial club must look to its 
laurels. W. L. 8. BAY ey, C. E. 


NEW MOVE BY THE ENGINEERING ASSOCIATION OF 
THE SOUTH. 


HE Committee on Highways of the Engineering Associa- 
tion of the South has submitted a report which recom- 
mends that a Standing Committee on public highways be ap- 
pointed consisting of one member from each state represented 
in the membership of the Association, the duty of which com- 
mittee shall be to secure, as frequently as practicable, short and 
pointed papers from members and others known to be informed 
on the subject, to be read and discussed before the meetings of 
the Engineering Association and to be printed as full as pos- 
sible in the press of the several states, and further, that the As- 
sociation from time to time, pass such resolutions on the subject of 
public highways as may be applicable to any particular state or 
county to which the attention of the Association may be called and 
to take measures to communicate such resolutions to such persons 
as are in authority as expressive of the interest taken by this Asso- 
ciation in any movement made toward elevation of the public 
highway system of the country. 


SEWERAGE OF INDIANAPOLIS. 


HARLES B. FLETCHER and George W. Bender, of the spe- 
cial committee representing the Commercial Club of Indian- 
apolis, have submitted a report on the sewerage of Indianapolis, 
which they have been engaged in investigating for about a year. 
Of the seventy sewers in the city they found many in very bad 
condition, and recommended that several of them should be at 
once removed. They advised the designing of a new system, and 
the disposal of the sewage by farm irrigation, by filtration before 
delivered into White river, or purification by works similar to 
those of Worcester, Mass. Their report, which was prepared with 
much care and is of great value, has been referred by the Commer- 
cial Club to the Board of Public Works, and it is expected that 
under their direction the construction of a new sewerage system 
will soon be begun in Indianapolis. 
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THE PAVING-BRICK TRADE. 

Nearly all the brick manufacturers of the country report that 
they have already made contracts for all the brick they can 
manufacture during the next several months. The demand far 
exceeds the supply, especially in the south and west. Inquiries are 
constantly being received from different parts of the country ask- 
ing where paving brick can be bought. As we have before sug- 
gested, capitalists desiring to make highly profitable investments 
in manufacturing can find no business promising surer or larger 
profits than the manufacture of first-class paving brick. There 
is a demand for the material in almost every city and town where 
paving is done. 

Mr. Joseph Fairhall, vice-president of the Grape Creek Coal 
Company, who is engaged extensively in the manufacture of pav- 
ing brick, says: “Up tothe present time the demand has exceeded 
our supply, and we have never been able to keep up with our or- 
ders.” 

The London Clay Company, which makes a first-class paver, 
has many large contracts for this year, but reports that it is able 
to fill some additional orders. 

The Malvern Clay Company, of Malvern, O., is making from 
twenty to thirty thousand paving brick per day. 

The New York Brick and Paving Company, of Syracuse, N. Y., 


has sold all the paving brick that can be made with its present 


plant this season; but it is now doubling its capacity so as to be 
able to take further orders later in the year. 

The Franklin Vitrified Brick and Terra Cotta Company, of 
Leavenworth, Kan., is putting in a paving-brick plant, for the pur- 
pose of supplying the demand for paving brick in Kansas City and 
neighboring cities. D.C. Goodrich is secretary of the company. 

The town council of Sullivan, Ind., resolved to pave about a 
mile of street in sections forty, twenty-four and twenty-one 
feet wide, using hard pavers made of the semi-fire and surface 
clays at that place. Besides the clays above mentioned, there are 
valuable deposits of fine potters’ clays in that vicinity and plenty 
of cheap coal. 


PUBLIC WORK iN TOLEDO, 0. 

“T’HE annual report of City Engineer Wickenham, of Toledo 

Ohio, for 1890, shows that 13.1 miles of streets in that 
city were improved by paving, macadamizing and planking; em- 
bracing 180,000 square yards of paving and macadamizing and 
6,716 lineal feet of eight foot plank road. The total length of streets 
graded was a fraction over five miles. The total cost of these 
street improvements was $489,813.17. The side-walks constructed 
amount to 29.7 miles of plank and 7} miles of stone walk, a slight 
falling off from the previous year of stone walk and an increase of 
plank. The cost of this work was $96,354.65; eight miles of sewers 
were constructed at cost of $66,194.47. 

There are now in the city a total of seventy-two and one-fifth 
miles of improved streets, fourteen and one-tenth of which are 
plank road. The city’s system of drainage embraces 68.80 miles 
of sewers ranging from one tosix feet in diameter the con- 
struction of which cost $1,106,818.09. a 


; SAPLESS CEDAR BLOCKS. 
R. R. W. ROBERTS, city engineer of Saginaw, Mich., where 
there are 150,000 yards of sapless cedar block pavements 
in use, in reply to a recent inquiry as to the condition of the paved 
streets of that city, says: “I have closely observed our cedar 
blocks, and I can say from experience that the sapless machine 
made paving blocks have more merit and will give more service 
than-is supposed can be obtained from a cedar block as a paving 
material by any one who has not had an opportunity to see the 
two kinds of block side by side,on streets that are similarly trav- 
eled. Every yard of our sapless cedar block pavement is in prime 
condition, and so far we have not expended one dollar for repairs. 
The surface of the streets paved five years ago with the sapless 
block are to-day in good condition; and equally as good to drive 
on a8 a new pavement, and I attribute it to the use of sapless 
block.” 
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PAVEMENTS IN ST. LOUIS. 


reply to inquiries from a number of cities and towns for details 

on the pavements of St. Louis, Mo., Mr. Thos. H. Mackenzie, 
district engineer, in charge of reconstruction, has supplied the 
following information, the pavements being rated in the order 
named : 

Granite Pavement.—For manufactory and mercantile traffic, 
granite set on a base of hydraulic cement concrete 8 inches deep, 
2 inches sand cushion, stone 7} inches to 8} inches deep, 34 inches 
to 44 inches wide and 8 inches to 12 inches in length. 

Cost in St. Louis in 1890, 37 to 42 cents per square foot com- 
plete in place, exclusive of curb; curb costs 70 to 90 cents per foot, 
lineal. 

This form of pavement has been down 17 years, under a traffic 
of 6,000 teams per day, of twelve hours, width of roadway, 50 feet 
between curbs; cross-section camber, 0.60; cost of maintenance, 
one-fourth of a cent per square foot per annum. 

Cleaned by horse sweepers; cost per 10,000 square feet swept, 
50 cents; swept three times a week; to sweep 10,000 square feet by 
hand costs from $1.00 to $2.50. 

Two-horse wagons on 3 or 4 inch tires, loaded, average 7,300 
pounds; team, 2,400; wagons for hauling railway cables and ma- 
chinery weigh 9,700; width of tires, 14 inches; load, 97,000 to 
100,000 pounds, drawn by 40 horses; horses average 1,400 pounds. 

Asphalt Pavement.—This roadway, laid on Pine street by the 
Barber Asphalt Company in 1883, is now in good condition after a 
test of eight years, under a mixed traffic of 3,000 vehicles, in twelve 
hours, from 74. M.to7 P.M. The work was carefully executed, 
and consists of a6inch hydraulic cement concrete base, }-inch 
cushion coat, and 2inch surface of wearing coat; cross-section 
camber, 0.50; width between curbs, 36 feet. Traffic is what may be 
termed building materials, residence supplies and suburban ; while 
it has been subjected to the heaviest loads hauled in the city with 
fair results, it must stand below granite for wear. Cost, 33 cents 
per square foot. 

Maintenance under contract, one cent per square foot per 
annum, in the case of the roadway cited; maintenance under later 
contracts half a cent per square foot per annum. The mainte- 
nance clause in contracts runs for ten years, the first year at the 
cost of the contractor. 

This form of pavement as laid here, all points considered, stands 
in the front rank under the conditions indicated. 

Telford Pavement.—This form of pavement as laid on Lindell 
avenue, consists of a base course of random stone, set broadest face 
down, in lines at right angles with the street, 8 inches in depth, 
finished by wedging spawls into the open spaces, and breaking 
down the points to a uniform surface, then placing a 6-inch course 
of clean macadam; this is thoroughly rolled by a 10,000 pound 
four-horse roller, 5 feet in diameter and 5 feet face. 

The surface is then finished with 2 inches of cement gravel rol- 
led, then 2 inches coarse clean gravel, well wetted down and thor- 
oughly rolled toa compact, smooth surface. This avenue is 60 
feet between curbs, cross-section camber equals 0.80, average grade 
1 per cent.; cost, complete, exclusive of curb, 12 cents per square 
foot. 

The traffic, as observed in 1890, was 1,500 vehicles in ten hours, 
65 per cent. being one-horse vehicles, 15 per cent. two-horse ve- 
hicles (on springs), and 30 per cent. two-horse wagons hauling 
dirt, building material, coal, etc. In 1890 the repairs on this avenue 
of 469,500 square feet cost half a cent. per square foot. Our macad- 
am pavements are finished on the top inthe same manner as 
Telford, costs 9 cents per square foot, and, for a traffic of from 100 
tn 500 vehicles per day, does fairly well. Cost to maintain a macad- 
am pavement under a traffic of 3,200 vehicles in 12 hours, on a 34- 
foot wheelway on Broadway, four cents per square foot per annum; 
has been reconstructed with granite. 

Wooden Pavement.—This pavement has been in use, in a limited 
way (ten miles), from 1860 to 1882, laid under the Nicolson patents. 
The average life during that period was six years and three months. 

Broadway, 50 feet between curbs, under a commerical tonnage 





Paving and Municipal Engineering. 


of 2,500 vehicles in 12 hours, cost 44 cents per square foot per an- 
num. The wood used was cottonwood, burnettized. Decay began 
to develop from the third to the fourth year. 

There were a few exceptions on Third street, traffic 2,400 ve- 
hicles in 12 hours, where, with repairs, a 6-inch block of prepared 
cottonwood, wore down to 1} inches in seven years; width of 
wheel way, 26 feet; grade 1 per cent. All of this pavement was set on 
inch boards; average cost, 42 cents per square foot; 6 cents per 
square foot per annum without repairs; replaced wlth granite. 
Since 1884 the practice has been to set the blocks on a 6-inch 
hydraulic cement concrete base, the channels filled with hot 
bituminous cOmposition. The channels are formed by iron studs 
driven in the side of the blocks to the head, which is half an inch 
The blocks are treated with chloride of zinc. 

This work costs, sweet gum, 35 cents; white pine, 374 cents to 
41, and a half cent per square foot. Maintenance under a ten years’ 
contract, half a cent per square foot. Decay set in, in this work, at 
the close of the third year. From the present appearance of these 
streets, the conditions being the same, the record of wood block 
pavement will not be changed. In 1890 the first cedar (round) 
block pavement was laid on Olive street, west of Grand avenue, 
on a 6 inch concrete base; it has the merit of being cheap, costing 
20 cents per square foot complete in place, exclusive of curbstone. 
It is expected to wear from three to five years, when it can be 
restored say at 7 or 8 cents per square foot, or less, as the lumber 
market may change. Admitting it to last five years, it will cost 4 
cents per square foot per annum minus repairs. Olive street, at 
the point indicated, has a mixed traffic of 900 vehicles in 12 hours. 
There is a double-track cable road also, which forces the traffic on 
straight lines, thus adding to the wear by addinga tendency to rut. 

How Paid For.—Al\\ new work, except crosswalks and grading, 
is paid for by special tax assessed against the abutting property, 
based on the assessed value of the property per front foot, against 
which value per front foot bills are issued to the amount of 25 per 
cent. The cost of the work in excess of 25 per cent. of taxable 
valuation per foot is paid by the city. Reconstruction, the same, 
except the grading, which is included in the tax bills. 

Cleaning and Sprinkling—To reduce the dust nuisance to a 
minimum in the spring, summer and autumn months is a difficult 
problem. The first step is to pave the streets, when the cost will 
not be too onerous on the property; the second is to clean by 
sweeping, or such other method as will be efficient and least in- 
jurious to the street surface in the operation. 

Freezing, thawing and moisture are especially injurious to the 
streets or roadways. The destruction from freezing can be reduced 
to a minimum by perfect drainage, thus relieving the surface of 
the roadway from moisture, by providing for its rapid discharge 
from the surface to a depth that will insure the general stability of 
the work. The mode of underdrainage, where needed, will be de- 

.termined by the character of the sub-grade and other general con- 
ditions. One of the points in favor of the Telford foundation is the 
result of the numerous small openings in the base course of ran- 
dom stone, which act as drains (until silted up from any cause). 
They permit the rapid fall of the surface moisture to the sub-grade 
line and below. 

It being a self-evident proposition that the drier the roadway 
the longer the life, and the more efficient the service, at the lowest 
cost of maintenance it remains to provide for the elimination of 
dust and mud from the problem of good streets. The first step in 


this direction is perfect cleaning, water being only used to dampen 
the dust or dirt, so as to allow being swept without smearing, or 
the dust being thrown into the air by the motion of the broom. 
Water, aided by broom work, may be used to advantage under 
favorable conditions to clean granite and asphalt streets, they being 
practically water-tight. Sprinkling in excess of those purposes 
should only be employed to cool the streets in hot weather. All 
paved alleys, in the paved districts, should be swept as often as 
needed to completely remove all dust and dirt, as the alleys con- 
tribute largely to the dust volume ; also as a sanitary measure. 
Telford and macadam streets can in many cases be swept to .ad- 
vantage during the dry summer months, as the dust when wet 
holds the moisture in the form of a mud plaster, to a serious injury 
of the street surface and consequent greater cost of maintenance. 
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CEMENT vs. WET AND DRY SAND. 

_ liability to error in mixing cement with wet and dry 

sand is described by M. Candlot, and an abstract of his paper 
given in the Journal of the Society of Chemical Industry. Feret 
has pointed out the possibility of serious mistakes in the propor- 
tion of mixtures of cement and sand due to a disregard of the 
condition of the sand—whether wet ordry. This is demonstrated 
by the following table: 








Kilos. 





Quantity of water added to 100 kilor 











SERA Tee 0.5 1 2 3 5 10 
Weight of a cubic meter of moist sand.) 1458 | 1310 | 1288 | 1213 | 1209 | 1208 | 1260 
Weight of dry sand contained in one 

cubic meter of moist sand............s00«0 1458 | 1304 | 1226 | 1189 | 1174 | 1151 | 1149 








It is obvious that the addition of comparatively little water 
largely increase the bulk of the sand—out of all proportion to the 
amount used. For instance, two per cent. causes the weight of a 
cubic meter of the moistened sand to decrease 269 kilos; that is to 
say, 18.5 per cent. of the original weight. Such difference would 
cause great fluctuations, hitherto generally overlooked, in the com- 
position of mortar mixtures intended to be of a certain strength. 
— The Engineer. 


ENGINEERING ASSOCIATION OF THE SOUTH. 


A* the regular monthly meeting of the Engineering Associa- 
tion of the South, in March, President Atkinson announced 

the appointments for the standing committee on highways ordered 
at the last meeting of the association. The committee is to com- 
prise one member from each state represented in the association. 
The appointments are as follows: 

For Alabama, Mr. J. R. Carter, Birmingham, Ala. 

For Florida, Mr. B. T. Burchardi, Fernandina, Fla. 

For Georgia, Mr. A. V. Gude, Atlanta, Ga. 

For Illinois, Mr. E. L. Corthell, Chicago, IIl. 

For Indiana, Mr. C. O. Bradford, New Albany, Ind. 

For Kentucky, Mr. John MacLeod, Louisville, Ky. 

For Louisiana, Mr. J. Kruttschnitt, New Orleans, La. 

For Mississippi, Mr. W. Starling, Greenville, Miss. 

For New York, Mr. Wm. Stickney, Buffalo, N. Y. 

For North Carolina, Mr. W. H. Bixby, Wilmington, N. C. 

For Ohio, Mr. 8. Whinery, Cincinnati, Ohio. 

For Tennessee, Mr. E. C. Lewis, Nashville, Tenn. 

For Virginia, Mr. C. W. Richardson, Richmond, Va. 


President Atkinson extended an invitation to the association 
to hold its May meeting at Earlington, Kentucky, which is in the 
heart of the western coal field, and the invitation was accepted. 
In addition to the technical subjects to be discussed at that time, 
President Atkinson promised to controvert many of the princi- 
ples established by Isaac Walton, and to give on that occasion 
ocular and experimental proof of the correctness of his criti- 
cism. 


INSTRUCTION IN HIGHWAY ENGINEERING. 


‘T’HE Massachusetts Institute of Technology, in Boston, is to 
have a course of instruction in Highway Engineering, for 
which the necessary funds have been provided by Colonel Albert 
A. Pope, of Boston, a gentleman who has been one of the most 
prominent leaders in America in the movement for better roads. 





A JOURNAL FOR CONTRACTORS. 

B90: following from Mr. Wm. J. Nesbitt, of Detroit, Mich., is a 

specimen of many letters that are received by PAvING AND 
MounicipAL ENGINEERING: “I think your journal is just what 
should be in possession of every respectable contractor for paving 
in the country, if for no other reason than to further the lay- 
ing of first-class and proper kind of pavements to the total exclu- 
sion of all inferior ones.” 
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DANGEROUS USE OF STREET SWEEPINGS. 


To the Editor Paving and Municipal Engineering : 

Y a communication to one of our Chicago aldermen, City Engi- 
neer Rindlett, of St. Paul, tells how that city is kept clean, as 

follows: 

The streets are cleaned by a department of the city. The as- 
"me streets are swept by hand, each man taking care of about 1,000 
ineal feet. All other streets are swept by machinery. The gar- 
bage is collected under contract. The street sweepings are used to fill 
low lots. The garbage is disposed of by the Merz system. The to- 
tal miles swept by machinery during 1890 was 2,380.57. The aver- 
age cost per mile was $9.52. About 9 miles of streets are swept 
every day, 18.5 miles three times a week, and 7 miles three times 
in two weeks. Garbage is collected from residences three times a 
week and from hotels and boarding: houses daily. 

We have now 41 miles of paved streets. The total area of the 
city is 55.44 square miles, or 35,433.38 acres. The total cost of 
sweeping the streets in 1890 was $31,636.03, and the total cost of col- 
lecting garbage was $11,000. 

The italicized words are intended to call the attention of Engi- 
neer Rindlett, and whom it may concern, to the fact that those 
sweepings are poisons anywhere, and if used as indicated in large 
quantities, only the high latitude of St. Paul can save it from a pes- 
tilence. Yours truly, W. L. 8. Bay .ey, C. E. 


STREET CLEANING IN NEW YORK. 


‘THE New York Advisory Street Cleaning Commission, consist- 

ing of Captain F. V. Greene, Prof. C. F. Chandler and three 
other well known citizens, has, after three months’ investigation, 
submitted a report to Mayor Grant, stating that the present ex- 
penditure, even if well managed, is not quite large enough to clean 
all the streets thoroughly. For the latter purpose $1,800,000 per 
year would be required; to clean about forty per cent. of the 
streets thoroughly and the rest by machinery, would cost $1,500,- 
000. The work can not be fairly well done for less than $1,250,000. 





PUBLIC WORK IN OMAHA. 


HE cost of public improvements of Omaha, Neb., up to the end 

of 1890, included $3,660,131 for 61.2 miles of paving and $1,- 
331,958 for 84.83 miles of sewers. The work for 1890 amounted to 
$1,091,084 including $508,072 for 217,334 square yards of paving, 
$124,000 for 64,015 feet of sewers, $135,336 for city hall, and $21,613 
for expenses of the engineering department. The paving prices 
averaged about as follows: asphalt, $2.54 per square yard ; Colorado 
sandstone, $2.56; granite, $2.25; brick, $1.92; cedar block, $1.87. 





PERSONAL. 

Henry H. Carter has been appointed superintendent of streets 
of Boston, Mass. 

D. M. N. Ross has just been re-elected city engineer of Mobile, 
Ala., without opposition. 

E. Macaulay Hartrick, formerly city engineer of Galveston, Tex., 
is now U. 8. assistant engineer in that city. 

J. W. Howard, civil engineer, has taken a residence upon Belle- 
ville avenue, corner Oriental street, Newark, N. J., moving there 
from Governor’s Island, New York. 


A NEW SEWER PIPE CONSTRUCTOR. 


SEWER pipe machine is the latest to claim public attention. 

It is a Minneapolis invention, and the owners of the patents 

are confident that they will revolutionize sewer pipe making by its 

use. The new machine, with two men to operate it, can make 100 
lengths a day. 

The pipe is made of a composition of cement andsand. By the 
hand method a fifteen pound tamp was used in pounding the com- 
position after it had been placed in the mold. This made a very 
weak pipe, as the weight was not sufficient to pack the material un- 
til it became firm. In the machine a 300 pound hammer is used 
to force the mixture into shape in one motion, and this makes a 
pipe that will stand a weight of 75,000 pounds without breaking, 
and such a weight is never placed on it.—New York Telegram. 
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Improvement and Contracting News. 





PAVING. 





Montgomery, Ala., will issue bonds for 
$50,000 for street work. 


Vitrified brick paving is to be laid on 
Scott street, Little Rock, Ark. 


The city of Louisville, Ky., has purchased 
four street sweepers, costing each. 


Cypress blocks will probably be used in 
much of the street paving of Augusta, Ga. 


Allegheny, Pa., will issue street improve- 
ment bonds for $75,000, at four per cent. 


Fairmont, W. Va., proposes to_ issue 
$20,000 worth of bonds for fire brick pav- 
ing. 

At Cleveland, Ohio, it is proposed to 
issue bonds for $300,000 for streets and 
sewers. 


The highway committee of Helyoke, 
Mass., is considering the question of laying 
brick paving. 


Wilmington, N. C., will soon vote for 
$200,000 in bonds for street improvements 
and sewerage. 


Five hundred able-bodied laborers are 
advertised for to work on the streets of 
North Wilkesboro, N. C. 


One block of Nutt street from Mulberry 
to Walnut street, Wilmington, N. C., has 
been laid with belgian blocks. 


It is proposed that bonds for a million 
dollars shall be issued for paving and sew- 
erage in Memphis, Tenn. 


F. Knight, of Crown Point, Ind., desires 
the views of engineers in regard to cedar 
block paving for towns with light traffic. 


Athens, Ga., has voted the issue of $75,000 
of bonds for the purpose of commencing 
street pavements and building a sewerage 
system. 


The contract for constructing Surf ave- 
nue, at Coney Island, has been awarded to 
O’Rourke & Dady, Brooklyn, N. Y., at 
about $257,000. 


The city engineer at Kansas City, Mo. 
is making tests of the —— wearing 
capacity and absorption of different grades 
of paving brick. 


The La Grange Draining and Paving 
Company has been organized by L. P. 
Richardson, D. W. Corr and O. L. Stratton ; 
capital stock, $100,000. 


On April 2 the town of Reidsville, N. C., 
will vote to issue bonds to the amount of 
$50,000 for the purpose of street improve- 
ments and water-works. 


In the last fourteen months there have 
been eight miles of streets in Waco, Tex., 
paved, and there are yet four miles under 
contract and being now laid. 


At Buffalo, N. Y., the cost of street clean- 
ing by the city is estimated to be $67,000 
for the ten months from March 1, or near- 
ly $200,000 per annum. 


Danville, Ill., will pave some of her 
streets with Howell brick, or brick blocks, 
on two inches of sand and eight inches 
of broken stone well rolled. 


George Fleming and others have incor- 

rated the a Brick and Paving 

mpany to operate the street paving pat- 
ents of M. lok: of Charleston, W. Va. 


The work of extending Front street un- 
der the railroad tracks is now well under 
way, a large force of men and teams being 
engaged in the work. In afew days wagons 
can pass under the tracks without hin- 
drance, Ft. Worth, Tex. 


At a recent election in Roanoke, N. C., 
the treeholders voted to bond the city for 
$421,000, to be expended for public improve- 
ments. Three hundred thousand of this sum 
is for new streets, and $30,000 for miscella- 
neous improvements. The Norfolk and 
Western railroad will in addition spend 
$400,000 in improvments to streets leading 
to the property of that company. 


There are at present not less-than one 
thousand feet of concrete sidewalks of the 
regulation width, ten feet, in course of 
construction in Waco, Texas. This in con- 
formity with an ordinance recently passed, 
and notifications are sent from the city sec- 
retary’s office daily to property owners to 
put down concrete sidewalks. In the course 
of a year Waco will have sidewalks to be 
proud of. 


The committee on streets of the Staun- 
ton, Va., council, recommends the use of 
Belgian blocks in paving Main street, from 
Lewis to Market streets; Augusta street, 
from Frederick to the C. & O. depot; New 
street, from Main to New Court House; 
New Court House street, from Augusta to 
New; Frederick street, from Augusta to 
Water. The total area of all this street 
space, 3,157 feet long and 28 feet wide, is 
9,822 square yards; and at $2.25 per yard, 
the average cost of Belgian block paving, 
the whole cost of the improvement recom- 
mended will be $22,099. 


The city council of Dallas, Texas, have 
found another “bug under the chip,” at 
least so some of the aldermen would have 
it appear. The bids for paving Pacific 
avenue from Griffin street to the Central 
railroad state that the contractors would 
do all the work at a certain price, while 
the contracts call for all the work except 
at the intersection of certain heretofore 
paved streets. At these intersections the 
streets were cut down and the old paving 
blocks replaced. This work was done 
under the supervision of the city engi- 
neer, and the council asked for money 
to pay for the work. Some members ob- 
ject to the paying of money for work that 
the contractors are expected to do under 
their bids. But then the contract given 
between the city and the contractors based 
on the bids, excepts the work at the inter- 
section of the streets named. The differ- 
ence will amount to $4,000 or $5,000 to the 
city. Who is to blame for the differences 
between the bids and the contract has not 
yet been shown up, but left over for an- 
other time. The matter may become in- 
teresting before it is settled, but the 
chances are that it is purely a mistake. 








SEWERS. 





A sewer will he laid in West avenue, 
Buffalo, N. Y. 


A sewer system will be established at 
South Orange, N. J. 


A sewer will be built in Calhoun ave- 
nue, Bridgeport, Conn. 


A sewer will be constructed in Kunkel 
avenue, Harrisburgh, Pa. 


Sewers will be constructed in numerous 
streets at Rochester, N. Y. 


A sewer will be constructed in North 
Adams street, Troy, N. Y. 


Plans have been EG for a sewerage 
system at Port Jarvis, N. Y. 


A trunk sewer will be constructed in 
Willow street, Lockport, N. Y. 


The town of Clarksville, Tenn., will is- 
sue bonds for a sewerage system. 


A sewer will be built at Harrisburg, Pa., 
in Fifteenth street, at a cost of $1,400. 


Town trustees have ordered the con- 
struction of four sewers at Berkley, Cal. 


Ordinances before the council provide 
for extensive sewer construction at Atlanta, 
Ga. 


The sum of $3,000 has been appropriated 
to repair the Main street sewer, sas 
City, Mo. 


Dallas, Texas, will spend $1,000,000 in 
the completion of sewer, water and street 
systems. 


A sewer will be built in McHenry street, 
Baltimore, Md., and $17,700 has been ap- 
propriated. 


Newark, N. J., has awarded a contract to 
R. D. Wood & Co. to furnish 35,000 feet of 
sewer pipe. 

A complete system of sewerage will be 
put in at Florence, Ala., during the next 
six months. 


At Watertown, Mass., the town petitions 
legislature for permission to issue $100,000 
of sewerage bonds. 


The Erie, Pa., council has decided to 
build a portion of the third section of the 
intercepting sewer. 

Joshua Chew has the contract for con- 
structing sections A., B. and C. of the Cin- 
cinnati street sewer. 


A bill before the council provides for 
the construction of a sewer in Almond 
street, Philadelphia, Pa. 


Dubuque, Ia., will receive sealed pro- 
posals until April 24 for constructing sew- 
ers on Seventh and Wall streets. 


H. McGoveny, of Jersey City, has been 
awarded the contract to build a sewer on 
Passaic street, Hackensack, N. J. 


A bill authorizing the town of North 
Knoxville, Tenn., to secure a sewerage sys- 
tem has passed the Tennessee senate. 


A force of men work day and night on 
the tunnel for the sewer main under the 
old city cemetery, at Ft. Worth, Tex. 


The city council of Newport, R. I, has 
ordered that $70,000 in bonds be issued for 
sewer and street improvement work. 


Fred Porath has the contract for five 
sewers, Aug. Miller, John Wagner and H. 
Liphardt for two each at Detroit, Mich. 


During the spring and summer, Ander- 
son, Ind., will build a system of —- 
involving an expenditure of about $75,000. 


The board of public works at Chatta- 
nooga, Tenn., is arranging to advertise for 
bids for the construction of a sewer on 
Carter street between Hooke and Sanders. 
There will be 1,100 lineal feet of pipe, four 
manholes and three catch basins. 
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It has been resolved by the city council 
at Columbus, O., to construct a main sewer 
in Rich street from Wall to the Scioto 
river. 


City council, Kansas City, Kan., has let 
a contract for constructing a public sewer 
in Twelfth street, from Bluff to Santa Fe, 
to James Pryor, at $25,000. 


The contract for the construction of the 
ten feet four inch sewer on K street, Su- 
perior, Wis., has been let to G. J. Ander- 
son, of that city, for $60,856. 


Proprietors of the new Downer Place 
addition, Aurora, IIl.; pro expending 
between $30,000 and 0,000 this summer 
in putting in sewers in their addition. 


Sealed proposals will be received till 
May 12 for 3,350 feet of 24-inch salt glazed, 
vitrified fire clay sewer pipe for the Indi- 
ana State Prison South, of which J. B. Pat- 
ten is warden. 


At Salem, N. J., 2,000 feet of sewer pi 
were laid last year, and 2,500 will be laid 
this year. The Warren system has been 
adopted, the plans being prepared by Mr. 
Gaskel, of Mt. Holly, N. J. 


A train of twenty-five cars of sewer pipe, 
manufactured by the Lookout Sewer Pipe 
Company, was shipped over the Western 
and Atlantic Railroad to Columbia, 8. C., 
and Brunswick, Ga., on March 18. 


John J. Crilley has received the contract 
to construct a brick sewer from Ninth to 
American avenues at $24 per lineal foot, 
and H. Moore & Co. the contract for fur- 
nishing 9,000 feet of steel pipe for under- 
ground conduits for the fire telegraph at 
17} cents per foot at Milwaukee, Wis. 


Mr. Rudolph Herring, the expert sanita- 
ry engineer who was employed by the city 
authorities to make plans for a system of 
sewerage for Wilmington, N. C., returned 
to New York last night. He has made out 
a sketch of his plans. The plan in view by 
Mr. Herring contemplates that the sewers 
to be constructed shall empty into the river 
along the docks and wharves. 








WATER-WORKS. 





Rawlings, Wyo., will invest $35,000 in 
water-works. 

Van Wert, O., has voted to build a new 
water-works system. 

Waterville, Wash., will be supplied with 
a water-works system. 

Ogden, Ia., has voted against putting in 
a system of water-works. 

Carroll, Ia., will spend $10,000 in im- 
proving her water-works system. 

A bill has been presented to allow Cleve- 
land, Tenn., to vote water-works bonds. 

Noblesville, Ind., has decided to con- 
struct water-works on the rental system. 

There is talk of constructing water- 
works to bring water from Long Pond to 
Sorrento, Me. 

The Erie, Pa., council has decided to 
build a portion of the third section of the 
intercepting sewer. 

The aldermen of Waltham, Mass., have 
appropriated $20,000 for water-works con- 
struction and extension. 

The New York City Suburban Water 
Company has been incorporated with a 
capital of $1,500,000, to supply water to 
Mt. Vernon. 


An engineer has been figuring on water- 
works for McMinnville, Tenn.,and there is 
prospect of the plant being located. 


The Lower Marion Water Company has 
applied for an extension of the time for 
completing its works at Norristown, Pa. 


The city authorities have granted a fran- 
chise to the American + Company to 
establish a water-works at Opelika, Ala. 


The contract for the construction of the 
New Berne water-works, has been let to 
Mr. Geo. E. Ladshaw, Spartanburg, 8. C. 


A contract for the proposed water-works 

extension at New Ulm, Minn., has been 

ant to Gleason & Son, of Minneapolis, for 
10,098. 


The Brigantine Water Company, Brig- 
antine, N. J., has been incorporated with a 
capital of $100,000, to build water-works. 
Hosea E. Doughty, of Atlantic City, is in- 
terested. 


A bill was introduced in both houses of 
the legislature Monday to allow Johnson 
City, Tenn., to issue $100,000 in bonds to 
construct water-works. 


The Bath and Brunswick water compa- 
nies contemplat2 consolidating their plants, 
which will require the laying of four miles 
of pipe at an outlay of $50,000. 


Ballinger, Texas, will receive sealed pro- 
posals for furnishing material and con- 
structing a waier-works system, until the 
fourth of May, each to be accompanied by 
a check for $500. 


The city council of Terrell, Texas, has 
leased the water-works for a term of thirty 


ears to O. J. Gorman and associates. This: 


ease made, the company will incorporate 
within its organization the electric light 
plant now in operation, and also an ice fac- 
tory, which is to be put in operation by 
September 1. 


The Clarendon, N. C., Water-Works 
Company is soon to make some extensive 
improvements. Among other things, a 
twelve-inch main will be laid on Fourth 
street from Red Cross street in the north- 
ern section of the city to Church street on 
the south side. They are also considering 
the matter of removing the big stand-pipe 
from the pumping station to the location 
originally contemplated for it at the inter- 
section of Fifth and Market streets. 








BRIDGES. 





Townsend, Mass., has appropriated $2,500 
for roads and bridges. 

There is talk of erecting a bridge over 
Cuyahoga river gorge at Akron, O. 

The town of Plymouth, Mass., has voted 
toappropriate $11,500 for roads and bridges. 


Plans have been adopted for a $30,000 
steel bridge across the river at Napa City, 
Cal. 


The Ohio Valley Railroad will erect a 
new bridge over the Ohio, just above Ev- 
ansville, Ind. 


A new viaduct over Lincoln avenue, Bay 
View, Wis., will be begun in June, and 
will cost about $10,000. 


Dougherty & Co., Bellaire, W. Va., have 
the contract for rebuilding the Union street 
bridge at the creek; contract price, $3,056. 


Council has passed an ordinance to au- 
thorize the construction of bridges on the 
line of Kensington avenue and on the line 
of Oxford street over the connection rail- 
way at Philadelphia, Pa. 
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STREET LIGHTING. 





Citizens of Marshall, Ind., have voted in 
favor of electric lights. 


It has been decided to build a $250,000 
plant at Canon City, Colo. 


M. L. Brown is interested in organizing 
= electric light company at Emmetsburg, 


The Ashland, O., Gas and Electric Light 
Company, $50,000 capital, has been incor- 
porated. 


Gallatin, Tenn., will issue $10,000 of bonds 
for the purpose of introducing electric 
lights there. 


The sum of $10,000 has been raised for 
the establishment of an electric light plant 
at Madera, Cal. 


Citizens have voted in favor of an electric 
light plant, and arc —~ will be used for 
the streets at Marshall, Ill. 


The East Alabama Improvement Com- 
ng | will establish an electric light plant 
for Pheenix City and Girard, Ala. 


Elactors at Manistee, Mich., will vote on 
the question of appropriating $60,000 for 
the purchase of an electric plant this spring. 


The Albany, Ga., council contemplates 
the substitution of arc lights for incandes- 
cent lamps in the business portion of the 
city. 

Columbia City, Ind., is agitating the ques- 
tion of ogee in a ~~ for electric light- 
ing. The city clerk has the matter in 
charge. 


The town of Revere, Mass., has voted to 
appropriate $4,275 for electric lights, and 
Plymouth, Mass., has $4,600 voted for street 
lighting. 

The streets of Salineville, O., Shelden, 
Ill., Crawfordsville, Ind., Pendleton, Ind., 
and Davenport, Ia., are to be lighted by 
electricity. 


The committee on lamps, at Cambridge, 
Mass., is investigating the different electric 
light systems, with a view to their intro- 
duction there. 


The Columbia City, Ind., common coun- 
cil are contemplating the purchase of an 
electric light a se and also of having wa- 
ter-works put in. 


The Ft. Wayne Electric Company have 
been awarded the contract to furnish the 
city of Bath, N. Y., with 35 arc lights of 
2,000 candle power. 


A bill before the Albany assembly pro- 
vides that New York railroads shall cause 
all tunnels over 200 feet in length to be 
lighted by electricity. * 

The Bergenand Bayonne Electric Com- 
pany Offer to furnish the city forty arc lights 
of 1,200 candle power, each for $110 a year 
per lamp, at Bayonne, N. J. 


The city clerk has been instructed to ad- 
vertise for bids for lighting the streets of 
Chico, Cal., for one year with thirty 2,000 
candle power arc lamps. 


At Lancaster, O., the city council has con- 
tracted with the recently organized electric 
light company for sixty 2,000 candle power 
arc lights for all night service. 


The corporate town company of Knox- 
ville, Tenn., has been incorporated with a 
capital of $10,000,000 to build electric light 
and telephone plants, street railways, gas 
works, etc. Robert P. Porter, superintend- 
ent of census, is president. 
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The electric lighting company offers to 
light the streets at Sing Sing, N. Y., with 
25 candle power lights for twenty dollars 
per lamp for the ensuing year. 


Twenty thousand dollars has been appro- 
priated by the council for street lighting 
purposes and will shortly ask bids for light- 
ing the city by electricity, at Erie, Pa. 


The citizens of Ida Grove, Ia., have 
formed an electric light company with a 
capital of $29,000, and propose having an 
electric light plant in operation by May Ist. 


The contract for lighting the ~~ of 
Portland, Ore , has been let to the Willam- 
ette Falls Electric Company, for arc lights 
of 1? candle power, monthly at $9.72 
each. 


At Salem, Mass., the light committee is 
considering proposals for lighting the 
streets by electricity, the town now pays 
48 cents per light, burning from twilight 
till dawn. 








STREET RAILWAYS. 





Georgetown, O., will build a street rail- 
road. 


Al Johnson will build an electric railroad 
at Warren, Ohio. 


A company has been organized to build 
a street railway at Talladoga, Ala. 


The Bristol, Tenn., electric railway will 
be eight miles long and will cost $200,000, 


Work will shortly be commenced on the 
construction of an electric railway at Wal- 
lingford, Pa. 


Contract for the construction of the 
Broad Ripple Electric Street Railroad in 
Indianapolis has been let for $200,000. 


The Ogden Street Railway Company, 
Ogden, Utah, incorporated with $250,000 
capital; L. R. Rhodes, C. H. Nicolet, H. C. 
Gilbert, et al. 


The Findlay, O., Street Railway Company 
have increased their capital to $200,000, 
and the main street line will be changed 
to an electric line. 


The Rochester Railway Co., Rochester, 
N. Y., has petitioned council for a franchise 
to operate a double track electric railway 
on sundry streets. 


The South Florida Electric Light Com- 
pany contemplate building a belt railroad 
around the city of Tampa, Fla., to be oper- 
ated by electricity. 


The River Mont Company, of Lynch. 
burg, Va., have contracted with the Edison 
Company for a double-track electric rail- 
way to cost $65,000. 


The two street car lines in Milwaukee, 
Wis., with which Henry C. Payne is con- 
nected, will be equipped with electricity at 
a cost of $2,600,000, work to commence at 
once. 


At Des Moines, Ia., arrangements have 
been completed to unite the Belt Line, a 
steam railroad some four miles in length, 
with the electric system, thus giving the 
city one complete system of street railroad. 





A VALUABLE BOOK. 


‘* DURABILITY OF Brick PAVEMENTS,” by Prof. Ira 
O. Baker. T. A. Randall & Co., Publishers, Indian- 
apolis, Ind. Price 25 cents. 





The subject of street paving is a very 
important one which has not heretofore 





received the attention its importance de- 
serves. The above publication is timely 
and will prove of special interest to En- 
gineers, as it gives in a terse, yet compre- 
hensive manner, the results of experimen- 
tal tests made by the author, for the pur- 
pose of determining the relative value of 
paving brick as compared with stone, wood, 
and other paving materials. 

The results, as shown in this little book, 
are suprisingly favorable to brick, and it 
will doubtless be accepted as a text-book 
by all interested in that line. The high 
standing and reputation of Prof. Baker, the 
author, as a civil engineer is ample evidence 
that the comparisons and statements are 
reliable and authentic. 





A Victory for the Wagner Vestibule. 

The Wagner Palace Car Company, oper- 
ating Sleeping-cars over the Bia Four 
Route, has gained a signal victory in its 
controversy with the Pullman Company. 
By the decision just rendered by Judges 
Gresham and Blodgett, in the United 
States Circuit Court at Chicago, the mo- 
tion made by the Pullman Company to 
enjoin the Wagner Company from the use 
of the “Vestibule” is denied, and the Wag- 
ner Company is sustained on every point 
it has made in the contest. This decision 
practically disposes of the litigation, and 
leaves the Wagner Company a clear field 
in which to demonstrate the superiority of 
its perfected Vestibule, which is now in 
use on all express trains of the Bic Four 
Route, making the trains practically solid 
from end to end,an advantage which will 
be readily appreciated by the traveling 
public. 


YOU Wikk MAKE NO MISTAKE 


IF YOU CONTEMPLATE A TRIP TO 





Chicago, Milwaukee, St. Paul, Minneapolis, 
or any Northwestern Point, 


By purchasing your tickets over the 


MONON x ROUTE 


LN. A. & C. RY. 


The New Management having entirely rebuilt the 
line, putting in over 300,000 new ties, miles of new 
steel, new iron bridges, etc., etc. This, in connec- 
tion with elegant Pullman Perfected Safety Vestibule 
Trains, composed of DAY COACHES, PARLOR and DIN- 
ING CARS (the only line running Dining Cars between 
Indianapolis and Chicago), and Pullman Buffett 
Sleepers, makes this 


THE LINE between Indianapolis and Chicago, 
also the Short Line, only 183 Miles Indian- 
apolis to Chicago. 





Be sure and purchase your tickets via the 


GREAT MONON ROUTE. 


Ticket Offices, 26 South Illinois Street, Massachu- 
setts Avenue and Union Station. 


JAMES BARKER, 
G. P. A., Chicago. 


I. D. BALDWIN, 
D. P. A., Indianapolis 
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* * Send for Sample Copy. 





ALISO PUBLISHERS OF 
Tables of Analyses of Clay—A.Crossley. Cloth, $1.00. 
Brickmaking and Burning—J. W. Crary. Cloth, $2.50. 
Brickmakers Manual—R. B. Morrison. Cloth, $3.00. 
Sent postage free on receipt of price. 





o£ \\ COMPLETE STEAM PUMP 
7 pase 10 Sizes From $7 19 $75 
‘oR WATER SUPPLY TANKS, 


NS Sete 
VawDuzendi Nein: i " 
“XS PRICES 4n0~ 
"TT PO DESCRIPTIVE 
ae GURCULARS 

rAC—_] & 


~Oote Makers » 








\Y 
\ 


f \) 
( \J 
t 

i J 
A i 


CINCINNATL HAMILTONG:DAYTON RR. 





The Finest on Earth. 


“The ona | Pullman Perfected Safety Vestibule 
Train Service with Dining Car, between Chicago 
Indianapolisand Cincinnati. The Favorite an 

Only Line with Through Dining Car St. Louis to 
Cincinnati. The Only Through Car Line between 
Keokuk, Springfield, Decatur and Cincinnati. Pull- 
man Sleepers on Night Trains and Parlor and 
Chair Cars on Day Trains between points men- 
tioned. Direct connections without Transfer, in 
Cincinnati for points in Kentucky, Tennessee, 
Florida and the Southeast. Washington, Balti- 
more, Philadelphia, New York and Points East. 
The best line to Hamilton, Dayton, Lima, Findley, 
Toledo, Detroit and the Lakes. See that your ticket 
reads via C. H. & D. on sale everywhere. 


H. J. Rue, C. H. Apam, 

Gen’! Agent City Ticket Agent. 
Ticket Office Corner Illinois St., and Kentucky Ave. 
Telephone No. 737. Indianapolis, Ind. 
M. D. Wooprorp, E. O. McCormick, 

President, G. P. and T. A. 
Cincinnati, O. Cincinnati, b, 
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THE PURINGTON PAVING BRICK COMPANY 


OF GALESBURG, ILLINOIS, 








a eee 
=——_——= ——_——_—— 











Is now building one of the most extensive and best equipped plants ever established for the manufacture of Paving Brick. D. V. Purington, of Chicago, is President 
of the Company. Mr. Purington is one of the foremost Brick Makers in the country. With a quarter of a century experience he has a thorough knowledge of the 
merits of the various DRYERS. HE HAS SELECTED FOR HIS NEW WORKS 


** * THE TRON-GLAD DRYER * * * 


This Dryer will have a Drying Capacity of SEVENTY-FIVE THOUSAND perday. Mr. Purington’s selection is another evidence of the established fact that for 


PAVING BRILK NU UTHER URYGER GUMPAR Ga 


WITH THE IRON-CLAD DRYER 











For particulars see advertisement on last page of cover, and write to 


THE IRON-CLAD DRYER CO., CHICAGO, ILL. 





New Discovery 
DOWN DRAFT KILN 


For uniformity of Burning 
and Economy of Fuel it is 


Nat fSqualed. 


Not Expensive to Build. 
Easily Kept in Repair. 


DESKS! DESKS! DESKS! 














Moore Desk Co., 


Those interested, writefor & 
many testimonialsfrom the § 
leading plants of the coun- 
try. Address, 


B. M. PIKE & CASTLE, 4 : 


CHENOA, ILL. 


Indianapolis, Ind. 








117, 118, 119. Send for Catalogue. 


THE CITTLE WONDER * BRICK * MACHINE 


And Cunningham’s Automatic 


(Cutting Table 


Send for Illustrated Catalogue, 











Mention this Paper. 


The Wallace Manufacturing Comp’y 


< FRANKFORT, INDIANA, U.S. A. 
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PROFESSIONAL CARDS. 


The many letters constantly received asking for 
the names of persons who can give technical 
advice on municipal work must be answered by 
the publishers, by referring the writers to this 
list of competent and reliable Civil Engineers. 











ANDREW RosEWATER, Frank Curystrr, C. E. 


Member Am. Soc. C. E. 
ROSEWATER & CHRYSLER, 
Civil and Sanitary Engineers, 
422 and 424 Bee Building, OMAHA, NEB. 


Sewerage, Grade Systems, Municipal! Public Works. 


THOS. R. HASLEY, 
CIVIL ENGINEER 


Surveys, Plans and Specifications for Sewerage and 
Drainage, Special Attention paid to Paving and 
General C ty Improvement. Expert City Sur- 
veying, Detail City Maps, Grade Atlases, 
Construction Superintended. 


Main Office at Marinette, Wisconsin. 


Geo. A. Latimer, 


tity Civil Engineer 


Norfolk, Nebraska. 











Plain Surveys of Cities and Towns. Designs and 
estimates for water supply and sewerage systems. 
Public works superintended. 


ARTHUR H. BELL, 


CIVIL: ENGINEER 


DANVILLE, ILLINOIS. 


Extensive experience in Brick aca and Sewer- 
age Work. Surveys, Plans and Specifications and 
Estimates Furnished. 








SAMUEL M. GRAY, 
Consulting Engineer 


For Municipal and Sanitary Work. 
26 Westminster St., Providence, R. I. 





Al. C. ALExanpER, Mem. W. Soc. C. E., Mem. Can. Soc. C. E. 
Fremont Hitt, Member W. Soc. C. E. 
D. C. Duntar, Mem. Am. Soc. C. E., Mem. W. Soc. C. E. 


ALEXANDER, HILh & DUNLAP, 


_ Civil and Consulting Engineers, 
Room 908 Chamber of Commerce Bldg., Chicago. 
Railway Surveys, Bridges, Sewerage, Water Supply, 
Paving and General Municipal Work, Specifications, 
ono eee and Reports. Construction Super- 
nten . 





W. L. S. BAYLEY, C. E. 


Durability, Style and Economy in the Construction of 


STREETS, ROADS AND LAWNS. 


ESTIMATES AND DESIGNS. 


Office, 8 Lakeside Building, 
Residence, 324 44th Street. iJ CHICAGO. 


S. H. SHEARER, 
CIVIL ENGINEER, 


Bridges, Sewers, Pavements. 
33 Ingalls Block, Indianapolis, Ind. 


EE. F. LAYMAN, 
Civil and Sanitary Engineer, 


49 W. 3d St., Cincinnati, Ohio. 


Surveys, Plans and Specifications for Sewerage, 
Drainage and Water Supply. Special attention 
paid to Pavements and general city and vil- 
lage improvements; also Surveying of 
city and suburban property. 








PROFESSIONAL CARDS. 


PROFESSIONAL CARDS. 














J. A. STEWART, 


Cincinnati, Ohio, 
35 Johnston Building, 8. W. cor. 5th and Walnut Sts. 


CiviL ENGINEER, 


Surveys and Plans for Sewerage Systems and Street Pav- 
ing. Railway Surveys. Public Works Superintended. 


LATHAM ANDERSON, 

M. Am. Soc. C. E. 
Consulting Engineer, 
Rooms 49 & 54 Johnston Buildings, 
Cincinnati, Ohio. 


Sewerage, Water Supply, Municipal Engineering, Land- 
scape Engineering, Construction Superintended. 


WILLIAMSON & EARL 
Civil and Sanitary Engineers. 


Plans and Estimates made for Water Supply, Sewer- 
age, Bridges and General Engineering Work, Rail- 
road Surveys and Construction. Construc- 
tion Superintended. Sewerage a Specialty. 


MONTGOMERY, ALA. 











CORRESPONDENCE SOLICITED FROM CITIES OR 





COMPANIES WHO CONTEMPLATE BUILDING- OR 
IMPROVING SYSTEMS OF WATER-WORKS, SEWER- 
AGE OR ELECTRIC LIGHTs. 








en @eese 


Will make it an object for Superintendents 
to post me in advance as to contem- 
plated improvements. 


see @eae 


W.A, GALHUUN, 6.5. 


Engineering Agent, 
== =GREEN BAY, WIS. 


M@-The Securing of Franchises a Specialty. 








— i 8 D. &W. aie 
25 Miles <)> me Stores 


RoveowitTd BETwauLtN 


IndianapolisKansas City 


The only line running Reclining Chair Cars 
between Cincinnati and Keokuk, Ia., without 
change, via C., H. & D. and Wabash Railways, 
passing through Indianapolis, Ind., Decatur, 
Springfield and Jacksonville, Ills. Two daily 
through trains with perfect connections East 


and West. 
Jno. S. Lazarus, 


Gen’l Frt. and Tkt. Agent 
INDIANAPOLIS, IND. 


M. Am. Soc. C. E. M. Am. Soc. M. E. 


OLIN H. LANDRETH, 


NASHVILLE, TENN. 
Consulting Engineer. 


Water-works, water power, drainage, reclamation, im- 
provement of highways and street paving. 

Examinations, expert tests, reports, designs, specifications 
and estimates. 





WOLCOTT C. FOSTER 
Civil « Engineer. 


Surveys, Estimates, Plans, Specifications and Con- 
struction of Water-Works. Reports upon 
existing or proposed systems. 


52 BrRoapway, New YORK. 


ARTHUR S. Hopsy, 
Livil ®oanitary bndineer 


No. 227 Main Street, 





Cincinnati, Ohio. 
Sewerage Systems for Cities and Villages designed 
and their construction superintended. 
Design and construction of manufactories. 
Foundations for heavy buildings, and for engines 
and machinery. 
Foundations in bad ground or in water. 


+? BOOKS : 
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Cham >er of Commerce, 





INDIANAPOLIS, IND. 


TREATISE ON 


LIMES, HYDRAULIC CEMENTS 








AND MORTARS, 





By Gen Q. A. GILMORE. Papers on Practical En- 
gineering, United States Engineer Department No. 
9, containing reports of numerous experiments con- 
ducted in New York City during the years 1858 to 
1861, inclusive, with numerous illustrations, 8vo., 
cloth, $4.00. Sent postpaid on receipt of price. 


PRACTICAL TREATISE 


¢*« «ON THE®* « « 


CONSTRUCTION OF ROADS, 





STREETS AND PAVEMENTS, 





By Gen. Q A. GILMORE, with 70 illustrations; 12mo, 
Cloth, $2.00. Sent postpaid on receipt of price. 


FOR SALE BY 


PAVING AND MUNICIPAL ENGINEERING, 


CHAMBER OF COMMERCE, 
INDIANAPOLIS, IND. 
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EWELL « IMPROVED = CLAY « PULVERIZER 
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ing in Best Anti-Friction Metal, Bearings Protected from Dirt. 








UR CLAY PULVERIZER grinds and prepares all clays usei for manufacturing purposes thoroughly and economically, and is the 
only Mill in the market that will crush successfully, clay containing stones, clay dogs, sulphur balls, and other foreign substances, 


thus enabling manufacturers to make a first-class brick, and saving the wastage of brick where these foreign substances are not 
We also manufacture special Mills that thoroughly crush slate, which is being largely used for brick making. CORRESPONDENCE SOLICITED. 
NEWELL UNIVERSAL MILL CO. 





23 BETHUNE ST., NEW YORK CITY. 
+ ( . 
i + BUM 
. 





Is No [onger an Experiment. Burns All Hard ———— 


This kiln is used by a majority of the largest STREET PAVING BRICK PLANTS in the 
country. It has no superior for FINE PRESSED OR FRONT BRICK. For further particulars 





Address W. A. EUDALY, 64 Johnston’s Buildings, Cincinnati, 0, 
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TE LANCSTER RE HEAT 9 BCR TF] F “LA NASER” 


Will automatically dig, raise and discharge minerals, such as mud, clay, 
gravel, sand, hard pan, ores, rock phosphates and fire-clay from their beds 
© and banks, and also load and unload vessels or 
barges with sand, coal ores, grain and other ma- 
terials. These Grapples are made of best forged 
steel, with four penetrating scoops, operated solely 
by compound leverage, thus dispensing with the 
inside sheaves, drums, catches, gears, chains and 
friction, found in all rival buckets. They may be 
worked by hand or horse-power, or by any mak- 
er’s double drum hoisting engines. 

Send for our new illustrated price-list, agency 
terms and testimonials, and make appointment to 
see our Rock Breakers, Grapples, Hand, Horse and 
@ Steam Power Hoisters at work. Comparison of our 
© prices, capacities and merits with all rival Grap- 
)) ples, Rock Breakers, Hoisters, Etc., earnestly so- | 
© licited. Licenses to manufacture granted. — er re 
(@ Correspondence solicited. Manufactured and sold by the patentee. 
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~ TYPE N®} 


Adjustable while running to instantly yield any desired uniform grades of product. 

Half the power only required and is [ess liable to breakage, and less in first cost and also in sub- 
sequent wear and tear, and Jess weight than any rival’s breaker. For crushing rock for concrete 
these breakers are specially efficient. 


The ‘* Lancaster?’ Crushers are also made in ‘‘Sections’’ for easy transportation in mountain- oe 
ous regions. May be mounted on wheels, worked by hand, horse gear and steam or other power, = ¢ 4 
and also fitted with Rotary Screens, Elevators and Conveyors. Correspondence and trial tests solicited. j On 


JAMES H. LANCASTER, (P. O. BOX 3139) 169 AND 171 BROADWAY, NEW YORK, U. S. A. 


THE PURINGTON PAVING BRICK COMPANY 


OF GALESBURG, ILLINOIS, 


LonciTuDINAL SECTION. 


























Is now operating one of the most expensive and best equipped plants ever established for the manufacture of Paving Bricks. 
Mr. D. V. Purington, of Chicago, the President of the Company, is one of the foremost brick makers in the country. 


In less than ten years he has ordered and put into operation tem Chambers Brick Machines, and with this practical 
knowledge of their merits his Company at Galesburg uses 


THE CHAMBERS BRICK MACHINES, 
CHAMBERS HORIZONTAL PUG-MILL, 
CHAMBERS WROUGHT BODY DRYER CARS. 











IT PAYS TO BUY THE BEST. For ADVERTISEMENT CHAMBERS’ MACHINERY, SEE LAST PAGE OF COVER. 








FOR MAKING ROAD METAL USE THE—————————"" —— 


GATES ROCK AND ORE BREAKER 


~_ OVER OOOO IN USE. 


CAPACITY IN TONS OF 2,000 POUNDS. 


1 . BN sc sostatiadnnka Tele eserves teaNeorsee’ 2to 4 tons per hour. MMe cu ronsccianteeonskevers Cacoon 15to 30 tons per hour. 

ED isa dianinebawnsurth-~eewseV sas seenows 4to 8 tons per hour. MTN cn diana caduacne kee dkuwcasarads 25to 40 tons per hour. 
ae ee eee PTC er ere 6 to 12 tons per hour. PC saancvenianckecewawcuvaa cute’ 30 to 60 tons per hour. 
ERE OX cee ie ee een 10 to 20 tons per hour, Ms ca Aneoe Gavenaibaswadaceaaseie 40to 75 tons per hour. 


weg : INE Pedcescpunes ovanabestwaeteaenee 100 to 150 tons per hour. 
Passing 2 1-2 in. ring, according to character and hardness of metal. . 


Great Savingin Power. Adjustable to any Degree of Fineness. The principle involved in this Breaker ac- 

knowledged to be the greatest success ever introduced into Stonebreaking machinery. The Gates Breaker has made 

more railroad ballast and road metal than all other kinds of breakers combined. Universally Adopted by Mining 
r 


Companies. Many Hundreds Used by Railway Companies. Will furnish a thousand references from Con- 
tractors, Street Superintendents, Mines, Cement Manufacturers, etc. Also Manufacture 


-ecoe THE CORNISH ROLLS PULVERIZER eeee:- 
Fine Crushing Plants, Concentrators and Other Mining Machinery. Address for Catalogue 
73a. Queen Victoria St., LONDON, 



























iMatin,weie ue, Gates Iron Works, sor S. Clinton St., Chicago. 
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The Best Machines — 


EVERINVENTED FoR MOVING ESS 
| DIRT ECONOMICALLY. 7 LIGHT STEEL CHAMPION. 

Especially adapted to Street Grading, Railroad Grading, Filling Trenches, Ete. Will save its cost over hand and scraper labor in 
one month’s service. Their American Champion was awarded the silver medal at the Paris Exposition in 1889. Endorsed by L. W. Rund- 
lett, C. E. of St. Paul, Minn.; Russell Thayer, C. E. of Fairmount Park, Philadelphia, Pa. ; J. I. Case, owner of J. I. C.,and many others whose 
judgment is regarded as authority. Their Steel Frame Light Champion is as enthusiastically endorsed by its users as being the best 
light draft Reversible Machine made. Road Rollers, all sizes, Rock Crushers, Wheel Scrapers, Drag Scrapers, Railroad and Grading 
Plows and Contractors’ Carts. For prices and further particulars, address 


-+ ++ American Road Machine Go., Kennett Square, Pa. 


THE HARRISBURG PATENT 


DOUBLE ENGINE STEEL 


Steam Road Roller 


Constructed of the Best Quality of Material 
Throughout Guaranteed Equal to any 


ROLLER IN THE MARKET. 


MANUFACTURED hy 


Foundry and Machine Department, 
20®@ HARRISBURG, PA. 


SEND FOR CATAI OGL E. 























The latest Improved 
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COMBINED PUG MILL AND DISINTEGRATOR. 


qe ° ) G) - e “ 
TN UW Wy CLC WWeCVy 
We are prepared to erect complete plants of any desired capacity, and keep in stock a full line of BRICK MACHINERY, PUG MILLS, DISINTEGRATORS, Mold 
Sanders, Clay Cars, Drums and all kinds of Brick-makers’ Supplies furnished on short notice. Write for 1890 Catalogue. 


C.& A. POTTS & CO, INDIANAPOLIS, INU. 
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FLETCHER & THOMAS 
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Improved Brick~-Making Machinery 


The above cut represents the New Quaker Complete Combined Steam Power Outfit. Capacity, 40,000 per day. Capacity of Horse-Power, 15,000 to 20,000. The most 
most perfect machinery for making PAVING BRICKS, FIRE BRICKS or COMMON BRICKS. We make a specialty of equipping yards 
complete in every detail ready for work. Send for illustrated catalogue. 


Correspondence Solicited. —S= SSS FLETCHER & THOMAS, INDIANAPOLIS, INDIANA. 


RAYMOND’S AUTOMATIC POWER PRESS 


THE ONLY SUCCESSFUL RE-PRESS FOR MAKING 
S end for 


eater PAVING BhOcks + 


RED AND FIRE BRICK, ROOFING TILE, ETC. 
































A rapid working and powerful machine for pressing 
paving blocks, by which they are given great density 
and uniformity of size and finish. Make from 8 to 12 
thousand finished paving blocks per day. No first-class 


paving brick made without re-pressing. 


“{)umpins (Jars, Portable ‘rack, 
“1)ryer Cars, Tfransfer Gars 
and General Brick Yard Supplies. 


C.W. Raymond & Co., Dayton, Ohio. 

















